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Abstract: 
The study investigated the role and effectiveness of improvement projects (IPs) which have 
been implemented within the Continuous Improvement (CI) framework in Polish 
manufacturing companies. Although CI practices are widely recognized worldwide, little is 
known about how such projects are organized and managed in Poland. A survey has been 
conducted using computer-aided telephone interviewing (CATI) among 70 managers and 
quality specialists from manufacturing firms to address this gap. The research examined the 
types and frequency of IPs, project management methodologies (PMMs), the presence of 
project portfolios, and the impact of critical failure factors (CFFs) on project outcomes.  
The results show that projects focused on quality, efficiency, and waste reduction are the most 
common, whereas Six Sigma and 5S initiatives are less frequently applied. Organizations with 
higher CI maturity tend to engage more actively in improvement projects and use PMMs more 
consistently. In practice, tool-based approaches, such as project schedules or charters, are 
preferred over more formalized methodologies, like PMI or PRINCE2. The findings also reveal 
that operational barriers – especially insufficient engagement of project leaders – undermine 
the success of CI initiatives. This research offers the first empirical evidence on CI-related 
projects in Polish manufacturing, highlighting both enablers and barriers, and provides practical 
recommendations for managers seeking to strengthen the strategic impact of their 
improvement efforts. 
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INTRODUCTION 
One of the key concepts widely applied in manufacturing organisations is continuous improvement (CI), 
which, similar to Kaizen, is regarded as a fundamental basis for enhancing productivity across all organ-
isational levels [1]. CI – currently viewed as a philosophical management style, process, and method – 
demands the simultaneous application of soft and hard factors [2]. CI is often associated with methods 
such as Lean Management, Lean Production, Six Sigma, and Lean Six Sigma, or as a link to the concept 
of quality management, which is discussed, among others, in works [3, 4, 5]. One of the key elements of 
CI is a set consisting of implementation, extension [6], selection, and management [7] of an improve-
ment project (IP) that allows for the introduction of changes and the achievement of assumed goals in 
an organized and systematic manner. An improvement project is defined as a unique undertaking aimed 
at enhancing the organization and its processes, consisting of a sequence of interrelated and completed 
activities [8, 9].  
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Modern management in manufacturing companies requires a continuous response to environmental 
changes, the adoption of new operational approaches, and the improvement of processes. The contem-
porary business environment presents organizations with numerous challenges arising from increasing 
global competitiveness, environmental turbulence, the need for sustainable development, as well as 
social and demographic changes. In manufacturing companies, both production and project manage-
ment are increasingly shaped by the principles of Industry 4.0, including digitalization, automation, ad-
vanced data analytics, and the integration of cyber-physical systems. These developments are further 
accompanied by the growing role of artificial intelligence, cybersecurity challenges, risk analysis, and the 
need to build resilient management systems. Consequently, organizations face a continuous need for 
transformation and the systematic search for innovative solutions within enterprise processes. 
Process IPs represent a systematic method for enhancing organizational outcomes, relying on defined 
tools, techniques, and technologies applied within coordinated improvement efforts [10]. Regarding the 
subject being analyzed, examining the approaches adopted in managing IPs is particularly relevant. An 
essential aspect of this inquiry is to determine which classical project management methodologies are 
applied and to what extent. As highlighted in the literature, classical approaches to project management 
continue to be widely implemented in practice, e.g., PRINCE2 and the PMI-PMBOK Guide standard [11] 
(in stable project environments), SCRUM (in uncertain project environments) – agile methodologies 
[12]. Considering approaches focused on CI, project management is frequently supported by techniques 
such as DMAIC [13] and PDCA [14]. For managing small- to medium-scale projects, it is advisable to 
appoint a project leader, prepare a project charter, and develop a project schedule. Project planning, 
scheduling, and control have a significant impact on success across various industries and countries [15]. 
Building on these perspectives, it is also important to broaden the analysis toward project portfolio 
management (PPM), which provides a strategic framework for aligning multiple projects with organiza-
tional objectives and ensuring the effective allocation of resources across the entire portfolio. In the 
case of improvement projects, poor project selection is often viewed as a significant obstacle to imple-
menting CI. 
In contrast, project selection is a critical success factor [16]. To fully leverage the potential of CI in man-
ufacturing companies, it is essential to identify and understand the success factors and the barriers that 
hinder its implementation and application. Critical success factors related to improvement projects have 
been explored in relation to Lean [17], Six Sigma projects [18], and Quality Circles and Kaizen Events 
[19]. Although research indicates the critical role of CI in the development of companies [20, 21, 22], 
researchers also point out the obstacles which hinder the implementation of this concept. In prior stud-
ies, researchers identified numerous organizational, managerial, and behavioral barriers that obstruct 
the effectiveness of CI initiatives. McLean and Antony, as well as McLean [23, 24], conceptualized these 
barriers within a multi-stage framework. Other authors have documented recurring shortcomings re-
lated to leadership, communication, training, and project governance in Lean and Six Sigma contexts 
[23]. International studies also report diverse sets of Critical Failure Factors (CFFs) across countries and 
CI approaches [24, 25, 26], highlighting the persistent challenges organizations face in sustaining im-
provement efforts. Sanchez and Blanco [3] note that CI research shows apparent regional variation. 
Empirical studies conducted in Europe, the Americas, Asia, and the Middle East [24, 27, 28, 29, 30, 31, 
32, 33, 34, 35, 36] confirm that the adoption of CI and its outcomes depend strongly on organizational 
and national contexts. Comparative analyses of CI failure factors across countries, such as the USA, the 
UK, China, and India [27], further highlight these contextual differences. Additional work has examined 
success catalysts for Kaizen implementation in specific sectors, including construction [37]. Despite this 
broad international evidence, the implementation of IPs within CI has not been comprehensively exam-
ined in Polish manufacturing firms. There is a lack of empirical studies addressing the types and fre-
quency of IPs, the degree of formalization in PM practices, and the existence of CI-oriented project port-
folios. This study addresses these gaps by analyzing the role, structure, and perceived effectiveness of 
IPs in manufacturing organizations operating under CI principles. 
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In line with these objectives, the following research questions have been formulated: 
RQ1. What types of IPs are being conducted, and what is their frequency, in manufacturing organiza-

tions implementing CI? 
RQ2. To what extent are specific project management methodologies applied in IPs within manufactur-

ing companies implementing CI?  
RQ3. To what extent do manufacturing organisations, which are implementing CI, establish an improve-

ment project portfolio? 
RQ4. What is the perceived impact of selected factors on the lack of effectiveness of improvement pro-

jects in manufacturing companies, which implement CI?  
 

RESEARCH METHODOLOGY 
The aim of the study has been to assess the role, structure, and perceived effectiveness of improvement 
projects (IPs) implemented within Continuous Improvement (CI) practices. The research has been con-
ducted using a quantitative methodology, supported by computer-aided telephone interviewing (CATI). 
This method was selected for its efficiency in reaching a geographically dispersed group of manufactur-
ing companies within a limited time. A purposive sampling strategy was applied, targeting organizations 
that declared the use of CI practices. The survey instrument was developed using a cascade model and 
had been preceded by a pilot test conducted among manufacturing companies. The pilot’s aim was to 
verify the reliability and clarity of the questionnaire, particularly the structure and comprehensibility of 
the items. The validated version of the questionnaire consisted of four main thematic blocks, each con-
taining closed-ended questions or rating-scale items. Specific questions regarding the types of IPs 
(IPTP1-IPTP6) and the project management methodologies (PMM1-PMM8) which were used, had been 
formulated based on literature sources [5, 38]. In contrast, questions related to CFFs (CFF1-CFF13) and 
the effects of CI (IAE1-IAE13) were developed basing on studies [23, 24, 26, 39]. It should be emphasized 
that respondents identified a broad spectrum of PMMs, including advanced project management meth-
odologies (PMM 1-3), less formalized approaches (PMM 4-5), as well as basic techniques supporting the 
organization of project activities (PMM 6-8). The aim was to determine the extent to which these solu-
tions are applied in manufacturing companies to manage improvement projects of varying scope and 
complexity. Additional literature was also consulted in developing the research questions [4, 31].  
An overview of the research procedure is shown in Fig. 1.  
The empirical study was conducted among 70 respondents representing Polish manufacturing compa-
nies. Participants had been purposively selected by their organizations as individuals responsible for or 
directly involved in improvement initiatives. The sample consisted predominantly of quality managers 
(37.1%), followed by senior managers, project leaders, coordinators, and quality experts (25.7%), as well 
as management system officers (8.6%) and members of top management (2.9%). Most respondents 
(84%) were employed in medium-sized companies (50-249 employees), while 10% represented small 
companies (10-49 employees) and additionally 6% originated from large enterprises (over 250 employ-
ees). In terms of industrial sectors, the electro-mechanical industry – including metal, machinery, preci-
sion, transport equipment, electrical, and electronics companies – was the most represented (40%). 
Other sectors included wood and paper (30%), food (20%), and cosmetics (10%).  
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Fig. 1 Scheme and Procedure of the Conducted Research 
Alt text: flowchart of the research procedure: preparation, literature analysis, questionnaire design, and a CATI 
study involving 70 respondents. 
Long description: the research procedure consists of three stages. First, the research goal and four research ques-
tions are defined. Second, literature analysis identifies six types of improvement projects, eight project manage-
ment methodologies, thirteen critical failure factors, and eighteen effects of improvement activities. These cate-
gories are used to design and validate a standardized survey questionnaire. Third, CATI data are collected from 70 
respondents representing Polish manufacturing enterprises. The survey data are used to test hypotheses, followed 
by conclusions and recommendations. 

 
The questionnaire included a series of questions grouped according to specific research hypotheses 
(HRQ), each addressing a distinct area of analysis. To answer the research questions posed in the intro-
duction, a set of 10 hypotheses was formulated (HRQ1a-HRQ4b), as shown in Table 1.  
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Table 1 
Review of formulated research hypotheses for the research questions posed,  

with appropriate statistical methods 

Hypothesis Statistical test 

RQ1. What types of Improvement Projects are being conducted, and what is their frequency,  
in manufacturing organizations that implement Continuous Improvement? 

HRQ1a The frequency of the implementation of improvement projects differs  
depending on the project type. 

Friedman + Durbin-Conover  
(Post-Hoc) 

HRQ1b Improvement projects focused on process quality are implemented more 
frequently than workplace organization (5S) projects. 

Wilcoxon for paired sam-
ples (right-tailed) 

HRQ1c A high level of CI maturity in an organization has been shown  
to correlate with a higher frequency of Improvement Projects. 

Spearman 
(right-tailed) 

RQ2. To what extent are specific project management methodologies applied in improvement projects within 
manufacturing companies implementing Continuous Improvement? 

HRQ2a In organizations characterized by a higher level of CI maturity, there is a 
greater prevalence of project management methodologies. 

Spearman (right-tailed) 

HRQ2b The frequency with which project management methodologies are  
applied in improvement projects varies depending on the type  
of methodology. 

Friedman + Durbin-Conover  
(Post-Hoc) 

HRQ2c Organizations that use project management methodologies tend to report 
higher levels of effectiveness in their continuous improvement projects. 

Spearman (right-tailed) 

RQ3. To what extent do manufacturing organizations implementing Continuous Improvement establish  
an improvement project portfolio? 

HRQ3a Organizations with higher levels of CI maturity tend to develop  
a more extensive portfolio of improvement projects. 

Spearman (right-tailed) 

HRQ3b Organizations that more frequently utilize project management methodol-
ogies tend to build portfolios of improvement projects more  
systematically. 

Spearman (right-tailed) 

RQ4. What is the perceived impact of selected factors on the lack of effectiveness of improvement projects in 
manufacturing companies implementing Continuous Improvement? 

HRQ4a The perceived impact of critical failure factors on the effectiveness  
of improvement projects varies depending on the type of factor. 

Friedman + Durbin-Conover  
(Post-Hoc) 

HRQ4b The perceived effectiveness of continuous improvement projects varies 
depending on the perceived influence of the project leader's  
disengagement. 

Kruskal-Wallis 

 

To analyze the dataset, both descriptive and inferential statistics were applied because the variables 
failed to meet normality assumptions. Nonparametric tests at the significance level of α = 0.05 were 
used, including the Friedman test, Wilcoxon signed-rank test. Durbin-Conover post-hoc tests were ap-
plied for pairwise post-hoc comparisons, and the resulting p-values were adjusted using the Holm-Bon-
ferroni method, which provides greater statistical power than the Bonferroni correction while maintain-
ing control over the family-wise error rate. Associations between variables were examined using Spear-
man’s rho correlation. This analytical strategy enabled the identification of patterns in project practices 
and the perception of barriers in order to effectuate project management. Most items were measured 
using Likert-type or frequency scales. All statistical analyses was conducted by the authors using Jamovi 
2.6.44. During the preparation for this work, the authors used ChatGPT (OpenAI, GPT-5 version) and 
Grammarly in order to improve linguistic clarity, grammatical correctness and overall readability. After 
using these tools, the authors reviewed and edited the content as required and lastly took full respon-
sibility for the publication's content.  
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RESULTS AND DISCUSSION 
The results of the statistical analyses conducted to verify hypotheses HRQ1-HRQ4 are summarized in 
Table 2.  
 

Table 2 
Results of hypothesis testing (HRQ1-HRQ4): project improvement implementation,  

project management methodologies, portfolios, and critical failure factors 

Results of the statistical tests 

Types and frequency of Improvement Projects implementation  

HRQ1a Friedman: χ2 = 49.8, df = 5, p < .00 Durbin-Conover (Post-Hoc) with Holm correction: 

Pairwise value D-C statistic p value αadj Pairwise value D-C statistic p value αadj 

IPTP 5-IPTP 6 1.327 .185 .010 IPTP 6-IPTP 1 4.091 <.001 .005 

IPTP 5-IPTP 4 1.852 .065 .008 IPTP 4-IPTP 3 .276 .782 .050 

IPTP 5-IPTP 3 2.129 .034 .007 IPTP 4-IPTP 2 5.225 <.001 .004 

IPTP 5-IPTP 2 3.372 <.001 .006 IPTP 4-IPTP 1 4.616 <.001 .004 

IPTP 5-IPTP 1 2.764 .006 .006 IPTP 3-IPTP 2 5.501 <.001 .004 

IPTP 6-IPTP 4 .525 .600 .025 IPTP 3-IPTP 1 4.893 <.001 .003 

IPTP 6-IPTP 3 .802 .423 .013 IPTP 2-IPTP 1 .608 .543 .017 

IPTP 6-IPTP 2 4.699 <.001 .005     
 

HRQ1b Wilcoxon for paired samples (right-tailed): W = 1198.0, p < .001, r = .0739 

HRQ1c Spearman (right-tailed) between the CI maturity level and overall project activity: 𝝆s = .313, p = .004 

Spearman (right-tailed) between the CI maturity level and the specified project activity: 

IP types 𝝆s p value IP types 𝝆s p value 

IPTP 6 .306 .005 IPTP 3 .358 .001 

IPTP 5 .223 .031 IPTP 2 .290 .007 

IPTP 4 .307 .005 IPTP 1 .150 .107 
 

Application of Project Management Methodologies 

HRQ2a Spearman (right-tailed) between the CI maturity level and overall methodology-use index: 𝝆s = .453, p = .001 

Spearman (right-tailed) between the CI maturity level and the specified PMM: 

PMM types 𝝆s p value PMM types 𝝆s p value 

PMM 8 .409 <.001 PMM 4 .419 < .001 

PMM 7 .425 <.001 PMM 3 .270 .013 

PMM 6 .477 <.001 PMM 2 .294 .024 

PMM 5 .471 <.001 PMM 1 .312 .470 
 

RQ2b Friedman: χ2 = 96.1, df = 7, p < .001 

Durbin-Conover (Post-Hoc) with Holm correction: 

Pairwise value D-C statistic p value αadj Pairwise value D-C statistic p value αadj 

PMM 1-PMM 2 .951 .342 .008 PMM 3-PMM 5 2.210 .028 .004 

PMM 1-PMM 3 .261 .794 .050 PMM 3-PMM 6 5.323 <.001 .002 

PMM 1-PMM 4 1.925 .055 .005 PMM 3-PMM 7 6.131 <.001 .002 

PMM 1-PMM 5 2.472 .014 .004 PMM 3-PMM 8 7.058 <.001 .003 

PMM 1-PMM 6 5.585 <.001 .008 PMM 4-PMM 5 .547 .585 .025 

PMM 1-PMM 7 6.393 <.001 .009 PMM 4-PMM 6 3.660 <.001 .003 

PMM 1-PMM 8 7.320 <.001 .002 PMM 4-PMM 7 4.468 <.001 .003 

PMM 2-PMM 3 .689 .491 .017 PMM 4-PMM 8 5.395 <.001 .003 

PMM 2-PMM 4 .974 .33 .007 PMM 5-PMM 6 3.113 .002 .004 

PMM 2-PMM 5 1.521 .129 .006 PMM 5-PMM 7 3.921 <.001 .003 

PMM 2-PMM 6 4.634 <.001 .002 PMM 5-PMM 8 4.848 <.001 .003 

PMM 2-PMM 7 5.442 <.001 .002 PMM 6-PMM 7 .808 .419 .013 

PMM 2-PMM 8 6.369 <.001 .002 PMM 6-PMM 8 1.735 .083 .005 

PMM 3-PMM 4 1.664 .097 .006 PMM 7-PMM 8 .927 .354 .010 
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HRQ2c Spearman (right-tailed) between the overall methodological application index and the specified IAE: 

IAE types 𝝆s p value IAE types 𝝆s p value 

IAE 18 .559 <.001 IAE 9 .418 <.001 

IAE 17 .541 <.001 IAE 8 .425 <.001 

IAE 16 .487 <.001 IAE 7 .466 <.001 

IAE 15 .340 .002 IAE 6 .458 <.001 

IAE 14 .323 .003 IAE 5 .303 .005 

IAE 13 .361 <.001 IAE 4 .156 .085 

IAE 12 .528 <.001 IAE 3 .365 <.001 

IAE 11 .378 <.001 IAE 2 .277 .010 

IAE 10 .461 <.001 IAE 1 .384 <.001 
 

Improvement project portfolio 

HRQ3a Spearman (right-tailed) between the level of CI maturity and the level of application of an IP portfolio: 𝝆s = .515, 
p = .001 

HRQ3b Spearman (right-tailed) between overall usage level of the PMMs and IP portfolio: 𝝆s = .602, p = .001 

Spearman (right-tailed) between IP portfolio and the specified PMM: 

PMM types 𝝆s p value PMM types 𝝆s p value 

PMM 8 .296 .006 PMM 4 .519 <.001 

PMM 7 .364 <.001 PMM 3 .506 <.001 

PMM 6 .393 <.001 PMM 2 .492 <.001 

PMM 5 .564 <.001 PMM 1 .487 <.001 
 

Factors Contributing to the Lack of Effectiveness in Improvement Projects 

HRQ4a Friedman: χ2 = 20.8, df = 12, p < .053 

Durbin-Conover (Post-Hoc) with Holm correction: 

Parvise value D-C statistic p value αadj Parvise value D-C statistic p value αadj 

CFF 1-CFF 2 1.973 .049 .001 CFF 4-CFF 11 .144 .886 .008 

CFF 1-CFF 3 1.960 .050 .001 CFF 4-CFF 12 2.091 .037 .001 

CFF 1-CFF 4 3.032 .003 .001 CFF 4-CFF 13 1.385 .166 .001 

CFF 1-CFF 5 2.156 .031 .001 CFF 5-CFF 6 .758 .449 .002 

CFF 1-CFF 6 1.398 .162 .001 CFF 5-CFF 7 .131 .896 .010 

CFF 1-CFF 7 2.026 .043 .001 CFF 5-CFF 8 .640 .522 .002 

CFF 1-CFF 8 2.797 .005 .001 CFF 5-CFF 9 1.137 .256 .001 

CFF 1-CFF 9 3.293 .001 .001 CFF 5-CFF 10 .288 .774 .004 

CFF 1-CFF 10 2.444 .015 .001 CFF 5-CFF 11 1.019 .308 .001 

CFF 1-CFF 11 3.176 .002 .001 CFF 5-CFF 12 1.215 .225 .001 

CFF 1-CFF 12 .941 .347 .001 CFF 5-CFF 13 .510 .610 .002 

CFF 1-CFF 13 1.647 .100 .001 CFF 6-CFF 7 .627 .531 .002 

CFF 2-CFF 3 .013 .990 .050 CFF 6-CFF 8 1.398 .162 .001 

CFF 2-CFF 4 1.059 .290 .001 CFF 6-CFF 9 1.895 .058 .001 

CFF 2-CFF 5 .183 .855 .007 CFF 6-CFF 10 1.046 .296 .001 

CFF 2-CFF 6 .575 .565 .002 CFF 6-CFF 11 1.777 .076 .001 

CFF 2-CFF 7 .052 .958 .025 CFF 6-CFF 12 .457 .648 .003 

CFF 2-CFF 8 .823 .411 .001 CFF 6-CFF 13 .248 .804 .005 

CFF 2-CFF 9 1.320 .187 .001 CFF 7-CFF 8 .771 .441 .002 

CFF 2-CFF 10 .471 .638 .003 CFF 7-CFF 9 1.268 .205 .001 

CFF 2-CFF 11 1.202 .230 .001 CFF 7-CFF 10 .418 .676 .003 

CFF 2-CFF 12 1.032 .302 .001 CFF 7-CFF 11 1.150 .250 .001 

CFF 2-CFF 13 .327 .744 .004 CFF 7-CFF 12 1.085 .278 .001 

CFF 3-CFF 4 1.072 .284 .001 CFF 7-CFF 13 .379 .705 .003 

CFF 3-CFF 5 .196 .845 .006 CFF 8-CFF 9 .497 .620 .002 

CFF 3-CFF 6 .562 .574 .002 CFF 8-CFF 10 .353 .724 .003 

CFF 3-CFF 7 .065 .948 .017 CFF 8-CFF 11 .379 .705 .003 

CFF 3-CFF 8 .836 .403 .001 CFF 8-CFF 12 1.856 .064 .001 

CFF 3-CFF 9 1.333 .183 .001 CFF 8-CFF 13 1.150 .250 .001 

CFF 3-CFF 10 .484 .629 .002 CFF 9-CFF 10 .849 .396 .001 

CFF 3-CFF 11 1.215 .225 .001 CFF 9-CFF 11 .118 .906 .013 
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CFF 3-CFF 12 1.019 .308 .001 CFF 9-CFF 12 2.352 .019 .001 

CFF 3-CFF 13 .314 .754 .004 CFF 9-CFF 13 1.647 .100 .001 

CFF 4-CFF 5 .876 .382 .001 CFF 10-CFF 11 .732 .464 .002 

CFF 4-CFF 6 1.634 .103 .001 CFF 10-CFF 12 1.503 .133 .001 

CFF 4-CFF 7 1.006 .315 .001 CFF 10-CFF 13 .797 .426 .002 

CFF 4-CFF 8 .235 .814 .006 CFF 11-CFF 12 2.235 .026 .001 

CFF 4-CFF 9 .261 .794 .005 CFF 11-CFF 13 1.529 .127 .001 

CFF 4-CFF 10 .588 .557 .002 CFF 12-CFF 13 .706 .481 .002 
 

HRQ4b Kruskal-Wallis’ test (df = 2) 

IAE types χ2 p value ε² IAE types χ2 p value ε² 

IAE 18 3.213 .201 .047 IAE 9 7.599 .022 .110 

IAE 17 3.256 .196 .047 IAE 8 5.380 .068 .078 

IAE 16 2.740 .254 .040 IAE 7 6.004 .05 .087 

IAE 15 3.292 .193 .048 IAE 6 8.070 .018 .117 

IAE 14 5.220 .074 .076 IAE 5 6.134 .047 .089 

IAE 13 7.125 .028 .103 IAE 4 .291 .865 .004 

IAE 12 5.301 .071 .077 IAE 3 2.779 .249 .040 

IAE 11 4.230 .121 .061 IAE 2 6.577 .037 .095 

IAE 10 1.221 .543 .018 IAE 1 11.285 .004 .164 
 

 
In the following sections, these results are presented and discussed in detail with respect to the corre-
sponding research questions, focusing on differences in IP types, the use of PMMs, portfolio practices, 
and CFFs. 
 
Types and frequency of Improvement Projects implementation   
Responding to inquiries regarding the implementation of specific types of IPs within their respective 
organizations and the frequency thereof (RQ1), respondents predominantly indicated quality-focused 
projects (ITPT 3, 54.3%) and daily improvement opportunities (IPTP 6, 48.6%). One-third of organizations 
reported no use of Six Sigma (DMAIC) projects. The Friedman test (Tab. 2) confirmed significant differ-
ences in implementation frequency across IP types (HRQ1a). Durbin-Conover post-hoc comparisons 
with Holm correction (Tab. 2) showed that the frequency of implementation of ‘Six Sigma’ (IPTP 2) and 
‘5S’ (IPTP 1) differed significantly from the remaining project types, except for each other. Both project 
types exhibited significant pairwise differences when compared with quality-oriented projects (IPTP3), 
business-oriented projects (IPTP4), waste-elimination projects (IPTP5), and daily-improvement initia-
tives (IPTP6). Comparisons among the remaining project type pairs did not yield consistent statistically 
significant differences after Holm correction. Although the Friedman test indicated differences in the 
frequency of implementation across project types, it did not specify which types were undertaken more 
often. Therefore, the hypothesis based on the assumption that ‘projects focused on process quality’ 
(IPTP 3) were accomplished more frequently than projects related to ‘workplace arrangement’ (IPTP 1) 
(HRQ1b) was tested. The right-tailed Wilcoxon signed-rank test for dependent samples (Tab. 2) con-
firmed the hypothesis that ‘quality projects’ (IPTP 3) were implemented more frequently than ‘5S pro-
jects’ (IPTP 1). This may indicate that these activities are treated as part of everyday company opera-
tions, without the need to organize projects around them. Therefore, it can be concluded that organi-
zations differentiate the types of improvement projects they implement. Hence, the improvement strat-
egy is diverse and is consciously selected depending on the requirements. 
Afterwards, an analysis was carried out, whether a high level of CI maturity in an organization correlates 
with a higher frequency of improvement projects (HRQ1c). An overall project activity index was calcu-
lated by averaging responses across all project types (IPTP 1-IPTP 6). A right-sided Spearman’s rank cor-
relation (Tab. 2) analysis indicated a low but significant positive relationship between the CI maturity 
level and an overall project activity, indicating that more mature organizations undertake improvement 
projects more frequently. Project-specific analyses for particular project types (IPTP 1-IPTP 6) revealed 
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similarly positive and statistically significant correlations for most project types. However, their strength 

remained low correlations for most projects types (ρs  .02, p < .05). The strongest associations were 
observed for quality-oriented projects (IPTP3), projects involving changes outside the production area 
(IPTP4), and waste-elimination projects (IPTP5). No significant relationship was found for 5S-related pro-
jects (IPTP1). These findings suggest that higher CI maturity fosters more systematic and tool-intensive 
improvement initiatives, particularly those linked to operational and quality-related outcomes.  
 
Application of Project Management Methodologies 
Most respondents (81%) reported using project management methodologies when implementing im-
provement activities (RQ2). Over one-third of companies (37%) apply these methodologies to large pro-
jects, while 19% use them for all improvement initiatives. The use of project methodologies correlates 
increasingly with CI maturity, from 0% maturity at level 1 to 100% at level 5. At lower maturity levels, 
methodologies are applied sporadically or only in major projects, whereas mature organizations use 
them systematically across both large and smaller improvement efforts. This suggests that formalized 
project management becomes an integral component of CI practice as organizational maturity in-
creases, reducing the risk of ineffective or incomplete improvement outcomes. To examine whether CI 
maturity is associated with the use of project management methodologies (HRQ2a), an overall method-
ology-use index was calculated for each respondent. The Spearman correlation analysis (Tab. 2) revealed 
a significant moderately positive relationship, indicating that more mature organizations apply PMMs 
more extensively. Additional item-level analysis showed that the strongest correlations occurred for 
PMM 1-PMM 8, suggesting that more advanced and formalized approaches are characteristic of higher 

CI maturity. In contrast, PMI, SCRUM, and PRINCE2 showed only weak correlations (.2  ρs < .4, p < .05), 
implying that their use is more sporadic and less dependent on CI maturity. 
To assess whether the use of project management methodologies varied across types (HRQ2b), a Fried-
man test (Tab. 2) was conducted, confirming significant differences in their application frequency. Dur-
bin-Conover post-hoc comparisons with Holm correction showed that tool-based approaches  
(PMM 6-PMM 8) differed significantly from fully formalized methodologies (PMM 1-PMM 5). No signif-
icant differences were observed between ‘PMI’ and ‘PRINCE2’ or between ‘DMAIC’ and ‘PDCA’, indicat-
ing that these pairs are applied with comparable frequency. 
To examine whether the use of project management methodologies is associated with higher improve-
ment effectiveness (HRQ2c), a right-tailed Spearman correlation (Tab. 2) was conducted between the 
overall methodological application index (PMM 1-PMM 8) and 18 improvement outcomes  
(IAE 1-IAE 18). With one exception, all correlations were positive and statistically significant  

(ρs  .2, p < .05), supporting the hypothesis that a more systematic project management approach is 
linked to more substantial improvement effects. Only ‘improved product quality’ (IAE4) showed no sig-
nificant relationship, suggesting that respondents may attribute quality gains to dispersed, routine ac-

tivities rather than structured project work. The strongest correlations (ρs  .4, p < .05) were observed 
for improvements in ‘administrative procedures’ (IAE18), ‘cross-departmental cooperation’ (IAE17), 
‘communication between management levels’ (IAE12), ‘employee absenteeism’ (IAE16), ‘customer sat-
isfaction’ (IAE7), ‘work organization’ (IAE10), ‘order-fulfilment time’ (IAE6), ‘supplier cooperation’ 
(IAE8), and ‘workplace safety’ (IAE9). These findings indicate that formalized methodologies enhance 
not only operational outcomes but also organisational and behavioural dimensions of CI performance. 
 
Improvement project portfolio 
Regarding the creation of IP portfolios (RQ3), 66% of organizations reported having one, typically estab-
lished only when the number of projects becomes substantial. One-third do not use portfolios, and only 
1% plan to introduce one. This indicates that portfolio management is still applied reactively rather than 
systematically, limiting strategic coordination and resource allocation. The relatively low level of formal-
ization underscores the need for greater professionalization of improvement project management, par-
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ticularly in more mature CI environments. Considering the above data, it has been tested whether or-
ganizations with a higher level of CI maturity are more likely to develop a portfolio of IP (HRQ3a). A right-
tailed Spearman analysis (Tab. 2) show significant, moderate positive relationship between CI maturity 
and the use of IP portfolios. Thus, more mature organizations are substantially more likely to apply  
a systematic, portfolio-based approach to managing IPs. 
A subsequent analysis examined whether more frequent use of project management methodologies is 
associated with more systematic development of IP portfolios (HRQ3b). A composite indicator of meth-
odology use was correlated with portfolio practices, revealing a strong positive relationship (Tab. 2). 
This suggests that organizations that apply project management methodologies more consistently are 
also more likely to structure their CI initiatives into formal project portfolios, reflecting higher profes-
sionalization and more substantial alignment of improvement activities with strategic objectives. A more 
detailed analysis of individual project management methodologies (PMM 1-PMM 8) revealed the most 
exhibited moderate positive correlations with the creation of improvement project portfolios  
(.4 < ρs <.6, p < .001). Lower correlations were observed for tool-based practices: ‘project charter’ 
(PMM6), ‘project schedule’ (PMM7), and ‘project leader’ (PMM8) (.29 < ρs < .4, p < 0.6). This may suggest 
that these elements are treated as routine components of project work rather than standalone portfo-
lio-building practices. 
 
Factors Contributing to the Lack of Effectiveness in Improvement Projects 
Analysis of Critical Failure Factors (CFFs) (RQ4) showed that respondents most frequently attributed 
project ineffectiveness to the lack of project leader’s involvement (22.8%) and to changes in project 
scope and insufficient use of project management tools (21.5%). To examine whether the impact of 
failure factors differed across CFF types (HRQ4a), a Friedman test was conducted (Tab. 2). The test didn’t 
show statistically significant differences in the perceived impact of the 13 CFFs. Although several unad-
justed pairwise comparisons yielded p-values below 0.05, Durbin-Conover post-hoc tests with Holm cor-
rection indicated that none of the pairwise differences remained significant. These results suggest that 
respondents rated the influence of the various CFFs as relatively similar, with no factor standing out as 
significantly more impactful than others after controlling for multiple comparisons. 
To verify respondents’ assessment that the ‘project leader's lack of engagement’ has limited impact on 
CI project effectiveness (HRQ4b), the variable variables were grouped into three levels (low, medium, 
high disengagement). The effects of improvement projects (IAE 1-IAE 18) were compared across these 
groups using the Kruskal-Wallis test. Significant differences were found for four effects: ‘process effi-
ciency’ (IAE 1, χ2 = 11.29, p = .004, ε2 = .164), ‘order completion time’ (IAE6, χ2 = 8.07, p = .018, ε2 = .117), 
‘safety and working conditions’ (IAE9, χ2 = 7.60, p = 0.22, ε2 = .110), and ‘employee competences’ (IAE13, 
χ2 = 7.13, p = 0.28, ε2 = .103). In all cases, higher perceived disengagement of the project leader corre-
sponded to lower reported project effectiveness. The effect sizes indicate a strong relationship for  
IAE 1 and moderate relationships for the remaining outcomes, suggesting that leader engagement plays 
a meaningful role in the perceived success of CI projects. 
 
CONCLUSIONS 
The study addressed four research questions concerning the implementation of IPs in manufacturing 
companies from Poland operating under CI. The results for RQ1 showed that the frequency of project 
implementation varies significantly across project types. Quality-oriented, efficiency-focused, and 
waste-elimination projects are executed most often, whereas 5S and Six Sigma projects are the least 
commonly used. These results are consistent with the approach of Antony and Gupta [23] and Thomas 
et al. [40], who emphasize that many process improvement methodologies exist, each developed to 
solve a specific type of operational problem. Organizations with higher CI maturity undertake improve-
ment activities more intensively, particularly those requiring structured methods and cross-functional 
coordination. These findings reflect both practical constraints and strategic priorities of manufacturing 
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firms, aligning with earlier studies that highlight the need to match tools and methods to organizational 
capabilities and problem types. Regarding RQ2, most companies (81%) reported using PMM in CI initia-
tives, though the extent of their application varies. Tool-based approaches (e.g., project schedules, char-
ters, project leadership) are used more frequently than comprehensive methodologies such as PMI, 
PRINCE2, or SCRUM. Higher CI maturity was associated with a more systematic and extensive use of 
PMM, and the intensity of methodological application correlated positively with a wide range of im-
provement outcomes, both operational and organizational. This suggests that even simple, project-
based practices can substantially enhance CI effectiveness when applied consistently. These results align 
with research by Tavana et al. [41], who demonstrated that the organization's lack of knowledge to 
implement a CI project is one of the most critical barriers to CI implementation. Evidence from Polish 
companies may point out the opposite relationship: the systematic use of PMM may correlate with 
higher CI project effectiveness. For RQ3, the study found that two-thirds of organizations develop port-
folios of IPs, although often reactively (typically when project volume increases). CI maturity strongly 
correlated with portfolio development, as did the frequency of PMM use. This indicates that project 
methodologies may serve as a catalyst not only for more disciplined project execution but also for inte-
grating CI initiatives into broader organizational planning and prioritization processes. This suggests that 
methodologies act as catalysts for the professionalization of CI management and support their integra-
tion with the organization's long-term strategy, consistent with research by Coronado and Antony [42]. 
The analysis conducted for RQ4 didn’t identify statistically apparent differences across all CFFs (Fride-
man analysis). Notably, while respondents did not rank ‘lack of project leader engagement’ among  
the most influential barriers, further analysis showed (Kruskal-Wallis) that it significantly differentiates 
project outcomes, particularly in areas requiring coordination, timeliness, and work-system improve-
ments. This discrepancy suggests that organizations may underestimate the role of leadership involve-
ment in the success of CI projects. Overall, the findings emphasize that operational barriers, especially 
ineffective project leadership, have a more substantial impact on CI outcomes than it may be assumed 
by managers. The results also highlight the need to professionalize CI project management practices, 
strengthen methodological competencies, and integrate project and portfolio approaches to support 
more effective, coherent, and strategically aligned improvement efforts. This result complements earlier 
findings on leadership-related failure factors in CI initiatives (e.g., [23, 39]) by demonstrating a discrep-
ancy between managers’ perceptions of leadership disengagement and its actual impact on project out-
comes.  
The findings of this study provide several practical recommendations for organizations, who are man-
aging improvement projects. First, the selection and scope of CI projects should be aligned with  
the organization's level of maturity. Less mature companies may benefit from focusing on basic improve-
ment activities (e.g., 5S or daily improvements), while more advanced organizations should expand their 
capabilities to execute complex, strategically oriented projects. Firms with low project activity should 
invest in competence development and change-management practices to enable more systematic and 
effective CI project execution. Project approaches should be deliberately planned and supported by sim-
ple project tools - such as schedules or project charters - which may serve as a transitional step toward 
more formal methodologies. As the results indicate, consistent application of project management prac-
tices strengthens both operational outcomes and organizational aspects such as communication and 
cross-functional cooperation. Therefore, organizations should embed the use of PMM into their CI rou-
tines and utilize project portfolio planning to prioritize and coordinate improvement initiatives. Overall, 
the study highlights the importance of the professionalization of CI project management. Developing 
competencies in project-based improvement work, consistently applying project methodologies, and 
adopting portfolio practices can enhance the effectiveness, coherence, and strategic value of CI activi-
ties in manufacturing firms. 
This study has several limitations. First, the sample consisted of 70 manufacturing companies operating 
in Poland, which restricts the generalizability of the findings. Broader, cross-country studies would allow 
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for more comprehensive comparisons. Second, the research relied on self-reported survey data, which 
may introduce response bias or discrepancies between declared and actual practices. Future studies 
should incorporate objective performance indicators for projects to ensure accurate evaluation. Third, 
the cross-sectional design captures CI practices at a single point in time. Longitudinal research would 
enable a better understanding of how CI maturity and project management practices develop over time. 
Finally, while the study identifies statistically significant relationships, the correlational nature of  
the analysis prevents one from drawing causal conclusions. Further research, utilizing advanced model-
ing or mixed-methods designs, could enhance the explanatory power of these findings. 
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