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Abstract

The implementation of infrastructure and other projects financed through the European Union Instrument for Pre
— Accession Assistance (IPA) in the Republic of North Macedonia is associated with significant deviations from
planned schedules, budgets and outcomes that are expected to achieve, indicating the presence of structural
weaknesses in project management. The aim of this paper is to identify and systematize the critical parameters
influencing the successful implementation of infrastructure projects through a literature review of relevant
methodologies and procedures applied by international financial institutions, as well as analyzing available reports
and documentation related to IPA projects. The research focuses on parameters associated with phases of the
project life cycle, including project initiation and planning, preparation of technical documentation, procurement
procedures, contractual condition, implementation, supervision and final project delivery with quality control. The
identified parameters are grouped and structured according to project life cycle in order to facilitate a clearer
presentation of critical factors that most frequently contribute to time delays, cost overruns and reduced efficiency
in project implementation. Furthermore, this study provides a foundation for further empirical analysis and
validation through the application of data derived from real implemented infrastructure projects.
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Introduction

The development of a country largely depends on the quality of planning and implementation
of infrastructure projects, as a fundamental prerequisite for sustainable development — long
term economic and social development, as well as maintaining environmental protection
requirements. The aim of this research is to identify and analyze the critical factors that can
directly influence the performance of infrastructure project financed through the IPA programs.
The analysis encompasses the entire project life cycle, from the early stages — initiation of the
project idea, preparation of feasibility study and project documentation, through public
procurement procedures and contractual conditions, to the phase of construction, supervision
and closure with quality control. Within the scope of the research, critical parameters with
potential impact on the success of project implementation are identified, highlighting their role
within different project life cycle phases. The transformation of initial project concepts into a
complete built environment represent a complex process influenced not only by the needs of
society, but also by institutional capacities, planning frameworks and governance structures
[1]. In the context of transition economies, including the Republic of North Macedonia,
previous experience in the implementation of such projects indicates the existence of
systematic weaknesses manifested through low implementation rates, frequent time delays,
cost overruns and insufficient utilization of available financial resources [2]. These phenomena
negatively affect the performance of public investments, disrupt the continuity of development
planning and contribute to increased fiscal pressure. Of particular concern is the fact that such
challenges are evident in projects financed through non — repayable funds provided by the
European Union and other financial institutions, where the Republic of North Macedonia
demonstrates a relatively low level of implantation efficiency. This situation directly affect the
dynamics of economic growth and slows down the transformational processes necessary for
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successful European integration, because significant share of planned capital investments
within national strategic and budgetary documents is expected to be financed through these
mechanisms [3].

Sustainable management of capital investments requires timely identification, analysis and
control of project weaknesses, as well as continuous monitoring of project performance
throughout the entire project life cycle [4]. Emphasizing the importance of informed decision
making based on systematic and quantified risk analysis [5]. From the initial stages of project
development, it is essential to balance design intentions with institutional capacity in order to
achieve sustainability objectives [6]. Structuring the risk according to the phases of project life
cycle represent a classical and fundamental element of modern project management, given that
risks are not static, but rather evolve and manifest differently throughout the phases of
planning, design, public procurement, construction and operation. Such approach enables a
clearer identification of risk sources, assessment of their probability and impact within a
specific temporal context and selection of appropriate corrective measures [7]. Neglecting or
insufficiently addressing any of those challenges may lead to the accumulation of risks,
inefficient use of resources and deviation from planned project objectives [8]. The successful
implementation of such projects depends on effective leadership and active involvement of
competent stakeholders advocating investments in sustainable direction [9]. Furthermore,
effective project management represents a fundamental component in the realization of
architectural and infrastructural development, not only as a technical framework but also as a
crucial aspect of spatial, functional and operational performance [10]. In addition, selection
and application of construction materials must comply with relevant legal regulations and
technical standards in order to ensure safety, durability and long term operational performance
[11].

In order to precisely define and measure the impact of critical risks on project success, it is
necessary for such risks to be systematically identified, analyzed and structured according to
clearly defined and measurable parameters [12]. This approach enables an objective assessment
of both the probability and consequences of risks and provides the basis for their quantification.
Particularly significant are the findings confirming that the early phase of project life cycle
have decisive influence on the overall success of the project.

Research methodology

In this research, a systematic approach of literature review was applied for the identification of
critical parameters with influence on the performance of capital infrastructure projects financed
through IPA funds in the Republic of North Macedonia. During the research process the
following sources and materials were analyzed:

Scientific literature in the field of architecture and project management, with focus on the
analysis of potential risks related to project delays and cost overruns.

PRAG procedures and FIDIC contractual standards which are mandatorily applied from
international financial institutions.

Other projects documentation including reports from evaluation committees, audit reports etc.
related the IPA infrastructure projects.

Based on this research process, a total of 30 parameters were identified and classified according
to the phases of the project life cycle.

Within the scope of the research, the following phases were considered:

Idea — project initiation

Preparation of feasibility study

Preparation of project documentation

Procurement procedures and contractual conditions
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Project implementation
Closure with quality control

Results

The following section presents the results of this study obtained through the analyses of
selected literature, project documentation, procedures and guidelines used from international
financial institutions, as well as applicable national legislation. The research identified a total
of 30 parameters with direct influence on the performance of IPA funded infrastructure
projects. In order to ensure a clearer analytical structure and facilitate a more comprehensive
interpretation of their role in different stages of project management, the identified parameters
are grouped into six categories according to the phases of the project life cycle described in the
research methodology. For each parameter, the following elements are presented: the parameter
name, conceptual explanation — definition of the parameter, the corresponding indicator for its
measurement and the relevant literature source from where parameters are identified. Such a
structured presentation enables a clear and transparent representation of the identified
parameters, while simultaneously providing a consistent analytical framework for their further
evaluation.

3.1 Parameters for the project initiation phase: Following table presents the identified
parameters related to the project initiation phase, including their conceptual definition,
measurement indicators and corresponding literature sources.

Table 1: Identified parameters for the project initiation phase
PARAMETERS DEFINITION INDICATOR

LITERATURE

Project
justification

Degree to  which  project
objectives,  scope,  expected
benefits and strategic alignment
are clearly defined during the
initial phase, providing a stable
basis for feasibility analysis and
subsequent decision making

Degree of completeness of the
project justification  section,
consistency between the problem
definition, objectives, scope and
preliminary budget

[17], [18], [60]

Institutional
readiness

Degree to which the responsible
possess adequate organizational
capacity, clearly defined roles,
decision making authority and

Existence of a formal project
management structure,
availability of dedicated project
team, clarity of roles and
responsibilities, experience with
similar projects

[19], [50], [53]

Stakeholder
identification

human resources for project
control throughout the entire
project life cycle

Degree to which all relevant
stakeholders (institutional,
technical, financial) are
systematically identified,

analyzed and documented during
initial phase, including their roles,
interests and influence on the

Existence and completeness of a
stakeholder register, coverage of
key  stakeholder  categories,
analysis, addressing  roles,
interests and influence

[15], [20], [60]

Financing
structure

project

Degree to which financing

sources, financing  structures, . .
L L Completeness  of  financing

eligibility conditions, co -

financing requirements, cash flow
needs and financial risk are
systematically  analyzed and
documented prior to project
implementation decisions

analysis, identification of
financing sources, clearly defined
co — financing participation and
prepared cash flow projections

[21], [53]
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Level of political
sensitivity

Degree to which project is
exposed to political influence or
political pressure, public
visibility, that may affect the
objectivity of decision making
process, prioritization or stability
of the project throughout its life
cycle

Political visibility of project,
frequency of political references
in official decisions, changes in
project scope, schedule, budged
influenced from political cycles

[17], [22], [53]

Constraints

Degree to which predefined
constraints (technical,
institutional, financial,
environmental or time related)
limit project flexibility and
decision making processes and
implementation possibilities
throughout project life cycle

Number and type of documented
constraints, existence of binding
legal, budgetary, technical or
other limitations affecting project
scope and implementation

[15], [23], [50]

3.2 Parameters for the feasibility study phase: Following parameters were identified as critical
elements within the feasibility study phase, primarily influencing the reliability of project
planning and the accuracy of early strategic and operational decisions.

Table 2: Identified parameters for the feasibility study phase

PARAMETERS DEFINITION INDICATOR LITERATURE
Degree to which the initial project
cost estimate (prepared prior to
Initial cost detailed design) is realistic, Difference (%) between the initial
. comprehensive and aligned with cost estimate and the contracted [24], [59], [60]
estimate - ;
the project scope, market price
condition and identified

constraints

Degree to which the initial project
duration estimate is realistic,

Initial duration comprehensive and aligned with Difference (%) ~between the
. compre g . estimated and actual project [17],[25], [60]
estimate institutional capacity, .
duration
procurement procedures,
technical and financial constraints
Degree to which critical points,
risks, sensitive moments within .
h : imol . Existence of a documented
Identification of the prOcht 'mp ement_atlon_ A€ Critical path analysis, risk register
critical points systematically identified, and identified , mitigation [26], [59]. [61]
P documented and analyzed at an measures g

early stage in order to enable
preventive planning

Alignment with

Degree to  which
requirements,

project
deadlines,

Evidence of conducted capacity
assessments, alignment between

administrative documen_tation and pro_ce_dural pro_cedural complexi_ty_ qnd
capacity and co_mplexn_y are re_al_lstlca_lly available administrative  [27], [58]
procedures allgne_d with actual admm_lstr_atlve resources, frequency of
capacity and institutional procedural delays and repeated
experience procedures

3.3 Parameters for the preparation of project documentation phase: The parameters presented
below reflect the technical quality, consistency and implementation readiness of the project
documentation, which are considered essential requirements for successful project execution.
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Table 3: Identified parameters for the project documentation phase

PARAMETERS DEFINITION INDICATOR LITERATURE
Degree to which technical
documentation is sufficiently
Maturity of dev_e!oped, cqordmated_ and Number of unresolved design
. verified, ensuring clarity of .
project . - issues, degree of completeness of [17], [28], [61]
documentation project ~ scope, quantities, the bill of quantities calculations
construction feasibility in
compliance  with  applicable
standards

Alignment  of
design with cost
and time

Degree to which the technical
design is explicitly coordinated
with cost estimates and project
schedules, ensuring that design
solutions are feasible within the
approved budged and planned
duration

Consistency between the design
scope, bill of quantities, cost
estimate and baseline project
schedule

[14], [29], [59]

Level of
innovation

Degree to which the project
incorporates new or non - standard
technical solutions, construction
methods, materials, digital tools
or management  approaches
compared to local practices

Presence of non - standard
solutions, innovative design or
construction elements, existence
of innovation - related risk
assessment or pilot validation

[15], [30], [61]

Detected errors

Degree  to  which errors,
inconsistencies, deficiencies in
the technical design affect
quantity  analyses, technical
specifications and project
implementation

Number of errors during bid
evaluation or project execution

[13], [31], [59]

3.4 Parameters for the procurement procedures and contract award phase: The parameters
identified in this phase reflect the procedural efficiency, regulatory compliance, contractual
structure and marked related factors that may significantly influence the transparency and
effectiveness of project implementation.

Table 4: Identified parameters for the procurement procedures and contract award phase

PARAMETERS DEFINITION INDICATOR LITERATURE
Total duration required for
conducting procurement
Duration of procedures related to the select_lon Duration of each procurement
procurement of contractors for tEChm.c al procedure, number of cancelled or  [32], [48], [52]
pracedures docqmentatlon, supervision repeated tenders
services and construction works,
including repetitions, cancelations
and procedural delays
The degree to which the technical
sp§0|f|cat|on§ o qual_lflcatlon Lever of compliance with PRAG
. criteria and financial requirements .
Technical and defined  within  the  tender and FIDIC requirements, number
financial of clarification requests, number [14], [33], [48]

requirements

documentation are appropriated,
clear and aligned with the
complexity of the project and
market capacity

of compliant bids, frequency of
tender cancellations
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Structural
imbalance in
participation

Degree to which procurement
procedures result in unbalanced
participation ~among  bidders,
indicating the existence of
structural barriers related to
financial  capacity, technical
requirements and  experience
criteria

Ratio of awarded contracts
between domestic and
international companies, diversity
of bidder participation,
representation of subcontracting
or consortium participation

[34], [52], [51]

Irregularities in

The occurrence of cancelled,
repeated, suspended procurement
procedures resulting from

Number of cancelled or repeated
tenders, references to procedural

procurement pr_ocedural errors nopcqmpllance noncompliance in official [35], [48], [52]
procedures with regulations, audit findings or decisions
suspicions for irregularities and
frauds
The degree to which the selected
Type of contract used, payment
Contract type contract type and payment . . )
. . - mechanisms,  risk  allocation
and risk mechanisms appropriately . - [36], [49], [56]
allocation allocate risks and responsibilities mat_r|>_< frequency qf C'a'“f‘s
. variations and extensions of time
among contractual parties
Level of disclosure of sub-
The degree to which different contractors and providers of
Transparency types of contractual engagement technical and financial capacity

among project
participants

(main contractor, sub-contractor,
consortium ) create unequal
responsibilities and risk exposure

during the tendering phase,
differences in contractual
conditions (prior to contract

award versus after contract award)

[37], [49], [54]

3.5 Parameters for the project implementation phase: The parameters associated with the
implementation phase primarily address operational, technical, financial and managerial
conditions that directly affect the continuity, efficiency and overall performance of project

execution.

Table 5: Identified parameters for the project implementation phase

PARAMETERS

DEFINITION

INDICATOR

LITERATURE

Delayed start of
implementation

The time difference between the
formal commencement date of the
contract and the actual start of

works, caused by unresolved
preconditions, administrative
delays or procedural
inefficiencies

Number of days between the
planned and actual
commencement of works and
reasons for delay documented in
official reports

[17], [38], [59]

The degree to which the selected

. contractor possesses adequate . . e
'I_'echn!cal and technical  expertise,  human C(_)mpllance_ Wlth qugllf_lcatlon
financial ; fi ial criteria, financial indicators,
capacity of 'oSOUrces equipment and financia relevant references, key personnel [14], [39], [58]
contractor stability to execute the contracted and equipment '
works in accordance with project auip
requirements
Unforeseen Degree to which L_m_fore_s een site Number and value of variation
.- conditions, deficiencies in e
conditions and . . orders, justifications for
o technical solutions or external s [15], [40], [59]
additional - . additional works, documented
factors require additional works, e
works unforeseen conditions

modifications or variations

Currency risk

Changes in exchange rates
between the contract currency and
the local currency affect project

Exchange rate fluctuations during
the contractual period, existence
of price adjustment or foreign
exchange risk clauses

[41], [58]
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costs, payments, cash flow during
project implementation

Material supply

The degree to which the
availability, timeliness of
delivery, logistics and reliability
of construction material supply
affect project implementation
including import dependency and
market shortages

Delays in material delivery,
number of work interruptions
caused by material shortages,
changes in material prices
meeting eligibility requirements

[16], [42], [59]

Effectiveness of
supervision

The degree to which the
supervising authority effectively
manages , coordinates and
response to unplanned events ,
ensuring timely decisions in order
to mitigate impact on time and
cost

Response time to unplanned
events, number of unresolved
issues quality of site instruction ,
impact of unplanned evens on
schedule and costs

[13], [43], [58]

3.6 Parameters for the project closure and quality control phase: The following parameters
are associated with the final phase of the project life cycle and are intended to evaluate the
effectiveness of project completion, quality assurance processes and long term performance
after formal project delivery.

Table 6: Identified parameters for the project closure and quality control phase

PARAMETERS

DEFINITION

INDICATOR

LITERATURE

Completion
within planned
time and
budged

The degree to which the project is
formally completed and accepted
in accordance with the originally
approved schedule, budget and
quality  requirements  without
unresolved defects or significant
deviations

Difference between the planned
and actual completion date, final
cost deviation, number of defects
identified during handover

[16], [44], [55]

The effectiveness with which

- defects and performance related Nur_nber of ~defects reported
Defects liability issues identified during  the during the warranty period
and  Warranty ecooro  fiability period are 'coPOMse time for - defect . q op o7y
period addressed , corrected and resolved correction, unr(_esol_ved defects
performance in_ accor démce with contractual after the expiration of the
requirements warranty period
The degree to which completed
works  require  repetition
Rework and correction or modification do to Percentage or reward relative to
corrective defects , errors or changes , the total value of works, cost and [14], [46], [55]
works indicating inefficiencies in design  time impact of corrective works

, execution or quality control
processes

Post completion
quality
complains

The degree to which formal
compliance related to quality
defects or performance deviations
are submitted after formal project
completion and handover,
indicating deficiencies in
construction quality or control
processes

Number of formal quality
complains after handover, type of
complaints, required corrective
measures

[47], [55], [57]
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4. Conclusion

This research provides a systematic identification and structuring critical parameters that can
influence the performance of IPA funded infrastructure projects in the Republic of North
Macedonia. Through the analysis of scientific literature and other documentation as a different
regulatory frameworks, a total list of 30 parameters were identified and classified according to
six phases of project life cycle. The proposed analytical framework enables a clearer
understanding of the institutional, managerial, technical and procedural factors that contribute
to project delays, cost overruns and reduced implementation efficiency. By structuring the
identified parameters according to the project life cycle phases, the research establishes a
consistent methodological basis for the identification of critical points and weaknesses
throughout project implementation.

Identified parameters present a foundation for further empirical validation and expert based
evaluation, with the aim to develop a more objective and comprehensive approach for assessing
the performance of infrastructure projects financed through international financial assistances.
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