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Abstract

Public investment projects require realistic preliminary cost estimates to ensure

effective planning, financing, and implementation. However, early-stage investment budgets
are often prepared without a comprehensive engineering assessment, resulting in significant
discrepancies between the proposed budget and the actual project cost.
The aim of this study is to develop an engineering approach for assessing the realism of
preliminary investment cost estimates and to demonstrate its application through a case study
of the proposed multifunctional community center in Ferik Community, Armavir Province,
Republic of Armenia.

The research involved a comprehensive engineering assessment of all major project
components, including design works, geotechnical investigations, structural systems,
underground protective facilities, architectural works, building engineering systems, fire
protection measures, external utilities, and site development. The evaluation was performed
under theoretically most favorable engineering and construction conditions in order to
determine the minimum realistic investment cost.

The results indicate that the proposed preliminary investment budget of AMD 80.0
million is insufficient to ensure complete project implementation. The engineering assessment
estimated the theoretical minimum project cost at AMD 207.8 million (including VAT), while
the practical investment cost, considering typical engineering and construction uncertainties,
Is expected to reach approximately AMD 270 million.

The study demonstrates that comprehensive engineering assessment should become an
integral part of preliminary investment planning in order to improve financial realism, reduce
implementation risks, and enhance the efficiency of public infrastructure investments.

Keywords: public investment project; preliminary cost estimate; engineering
assessment; financial realism; community infrastructure; multifunctional community center.
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Introduction

Public infrastructure investment projects are among the most important instruments for
regional development, the improvement of community services, and the enhancement of the
population’s quality of life. The effectiveness of such projects depends not only on the quality
of their technical solutions but also on the accuracy of preliminary investment cost estimation.
Preliminary cost estimates constitute one of the fundamental starting points for project
planning, financing, procurement procedures, and subsequent implementation. Therefore,
their reliability has a direct influence on the overall feasibility and successful realization of
investment projects.

In practice, preliminary investment costs are frequently established on the basis of
limited initial information without a comprehensive engineering assessment. In many cases,
only an overall financial framework is presented, without detailed justification based on
architectural and structural solutions, engineering systems, fire protection measures, or
external infrastructure components. As a result, the preliminary investment estimate may
differ substantially from the actual financial resources required for project implementation,
leading to project redesign, additional financing requirements, phased construction, or even
project cancellation.

International experience demonstrates that the underestimation of preliminary costs
represents a systemic challenge in infrastructure investment projects. The scientific literature
has extensively documented the phenomena of optimism bias and strategic misrepresentation,
both of which contribute to preliminary budgets that frequently fail to reflect actual project
costs. At the same time, most existing studies focus primarily on cost overruns observed
during project implementation or after project completion, whereas the methodology for
comprehensive engineering assessment at the preliminary investment planning stage remains
comparatively underexplored.

This issue is particularly significant for public community buildings, where
preliminary investment cost estimation requires a comprehensive engineering approach. Such
projects include not only the principal building structure but also numerous interrelated
engineering systems, fire protection installations, external utility networks, site development
works, and, where applicable, civil protection facilities designed in accordance with
applicable safety requirements. The omission of any of these essential components may
significantly compromise the financial realism of the proposed investment project.

The objective of this study is to perform an engineering assessment of the realism of
preliminary investment cost estimates for public infrastructure projects and to propose a
systematic evaluation approach based on the sequential assessment of all mandatory structural
and engineering components included in the project scope. As a case study, the research
examines the investment project for the construction of a multifunctional community center in
Ferik Community, Armavir Province, Republic of Armenia. The study includes a
comprehensive techno-economic assessment of the project's principal design, construction,
and engineering components in order to determine its theoretical minimum realistic
investment cost and to compare this value with the preliminary financial framework proposed
for the project.
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The findings of this research may contribute not only to the evaluation of the selected
case study but also to the improvement of methodologies for preliminary investment cost
estimation in public infrastructure projects, thereby enhancing the reliability of investment
planning, strengthening the justification of financing decisions, and promoting the more
efficient use of public financial resources.

Literature Review

The assessment of preliminary investment costs has become one of the major research
areas in infrastructure project management and public investment planning over the past
decades. The accuracy of preliminary cost estimates is widely recognized as a fundamental
prerequisite for technical feasibility, sound financing decisions, and the successful
implementation of public investment projects [1-6]. Both academic literature and professional
practice emphasize that decisions made during the early stages of project development largely
determine the overall investment framework, the quality of engineering solutions, and the
efficiency of subsequent project execution [1,2,4].

A variety of methodologies have been developed for preliminary cost estimation,
differing in terms of the amount of available information and the expected level of estimation
accuracy. The most widely adopted approaches include conceptual, analogous, parametric,
elemental, and detailed engineering estimating methods [1,2]. The AACE International Cost
Estimate Classification System categorizes estimates according to the maturity of project
definition and the completeness of available information, emphasizing that estimates prepared
during the early project stages inherently involve significant uncertainty and therefore require
appropriate contingency allowances [3]. Similar principles are incorporated into the
PMBOK® Guide and ISO 21502, where cost estimation is considered an integral component
of project planning and is closely linked to risk management, decision-making, and project
governance [4-6].

Preliminary cost estimation is also closely associated with the economic appraisal of
public investment projects. International guidelines, including HM Treasury's Green Book,
the European Commission's Guide to Cost—Benefit Analysis of Investment Projects, and
OECD recommendations, emphasize the importance of reliable financial estimates, cost—
benefit analysis, and the efficient allocation of public resources during investment planning
[9-12]. Nevertheless, these methodologies primarily focus on economic appraisal and
financial evaluation while paying comparatively limited attention to the engineering
completeness of the proposed project as a prerequisite for realistic cost estimation.

A substantial body of research has investigated the causes of cost overruns in
infrastructure projects. The pioneering studies of Flyvbjerg and co-authors demonstrated that
the underestimation of project costs is not merely the consequence of technical uncertainty but
also results from systematic phenomena such as optimism bias and strategic
misrepresentation [13-15]. Their findings indicate that preliminary budgets are frequently
based on overly optimistic assumptions, resulting in significant cost overruns, additional
financing requirements, and schedule delays during project implementation [13-15].

More recently, increasing attention has been devoted to the Reference Class
Forecasting methodology, which seeks to improve forecasting accuracy by comparing
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proposed projects with statistically relevant historical project data [16]. This approach
substantially reduces subjective bias and enhances the reliability of investment forecasts.
However, it remains primarily based on historical comparisons and does not evaluate whether
the engineering scope of the proposed project itself is complete and sufficiently defined
before estimating its cost.

The reviewed literature indicates that existing methodologies mainly address three
major issues: preliminary cost estimation, financial risk assessment, and the prediction of cost
overruns [1-16]. However, very limited attention has been given to systematic approaches
that evaluate the engineering completeness of an investment project before determining its
preliminary cost. In particular, current methodologies rarely examine whether all mandatory
architectural, structural, engineering, fire protection, external infrastructure, and supporting
components required for project implementation have been properly identified and
incorporated into the proposed investment budget. In practice, omissions at this stage
frequently become one of the principal causes of unrealistic preliminary investment estimates.

The present study addresses this research gap by proposing a new methodological
framework entitled Engineering Completeness-Based Investment Assessment (ECIA). The
proposed framework is founded on the principle that the realism of a preliminary investment
cost estimate can only be ensured after systematically verifying the engineering completeness
of the project. ECIA introduces a structured procedure for identifying and evaluating all
mandatory structural, architectural, engineering, and supporting project components prior to
cost estimation. This approach enables the determination of the theoretical minimum realistic
investment cost, facilitates the identification of deficiencies in preliminary investment
estimates, and contributes to more reliable public investment planning and decision-making.

Materials and Methods

Research Design

This research employs an engineering-based case study methodology to evaluate the
realism of preliminary investment cost estimates for public infrastructure projects. The study
combines qualitative engineering analysis with quantitative cost assessment in order to
examine whether the proposed investment budget adequately reflects the complete
engineering scope of the project.

Unlike conventional studies that investigate cost overruns after project
implementation, the present research focuses on the earliest stage of the investment cycle,
where the preliminary project budget is initially established and investment decisions are
made. The proposed methodology therefore evaluates not only the monetary value of the
investment estimate but also the engineering completeness of the project before construction
begins.

The research is based on a single case study involving the proposed Multifunctional
Community Center of Ferik Community, Armavir Province, Republic of Armenia. The
project was selected because it represents a typical public investment project incorporating
architectural, structural, mechanical, electrical, plumbing, fire protection, external
infrastructure, landscaping, and civil protection components within a single integrated facility.
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Such complexity provides an appropriate basis for evaluating the completeness and realism of
preliminary investment estimates.

Engineering Completeness-Based Investment Assessment (ECIA)

The principal methodological contribution of this research is the development of the
Engineering Completeness-Based Investment Assessment (ECIA) framework.
The ECIA methodology is based on the assumption that a preliminary investment estimate
cannot be considered realistic unless every mandatory engineering component required for
complete project implementation has first been identified and evaluated. Consequently,
engineering completeness is regarded as a prerequisite for financial realism.

The proposed framework consists of four consecutive stages.

Stage 1. Project decomposition

The investment project is systematically decomposed into all mandatory engineering,
construction, and supporting components required for implementation. Each component is
considered an independent assessment unit.

Stage 2. Engineering completeness assessment

Each project component is examined to determine whether it has been included in the
investment programme. The assessment covers, as applicable:
= engineering investigations;
= architectural design;
= structural design;
= electrical systems;
= heating, ventilation and air-conditioning systems;
= water supply and sewerage systems;
= fire protection systems;
= external utility networks;
= civil protection facilities;
= construction works;
= site development and landscaping;
= technical equipment and commissioning activities.

If one or more mandatory components are absent, the investment programme is
considered engineeringly incomplete.
Stage 3. Component-based cost assessment

Every identified component is independently evaluated using engineering judgement, current
construction practice, applicable technical standards, and realistic market-based construction
costs. The objective is to determine the minimum technically feasible investment required for
complete implementation of each project component.

Stage 4. Investment realism assessment

The theoretical minimum realistic investment cost is calculated as:

CTR = Z Ci(i=1..n
where: CTR — theoretical minimum realistic investment cost; C; — estimated cost of the i-th
mandatory project component; n — total number of mandatory project components included in
the assessment.
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Data Sources
The assessment was based on:
= the publicly available investment concept and project documentation;
= applicable Armenian construction regulations and technical standards;
= engineering design requirements for public buildings;
= current construction practice;
= engineering expert judgement regarding mandatory project components;
= realistic construction cost estimates under favourable implementation conditions.

No statistical forecasting or historical regression models were applied, since the objective
of the study is to evaluate engineering completeness rather than predict future construction
costs.

Assessment Procedure

The ECIA methodology was implemented according to the following sequence:

Review of the investment concept and identification of the proposed project scope.

Decomposition of the project into mandatory engineering and construction components.

Verification of the engineering completeness of the investment programme.

Independent engineering assessment of each mandatory project component.

Determination of the theoretical minimum realistic investment cost.

Comparison between the calculated investment value and the proposed preliminary

investment budget.

7. Interpretation of the identified differences and evaluation of their implications for public
investment planning.

Research Assumptions

To ensure consistency of assessment, the following assumptions were adopted:
= favourable geotechnical conditions;
= readily available utility connections;
= favourable construction logistics;
= technically compliant but economically efficient engineering solutions;
= market-based construction prices representative of normal implementation conditions.

These assumptions represent the most favourable realistic implementation scenario and
therefore establish the minimum investment level required for complete project
implementation.

Research Limitations

The ECIA methodology evaluates the realism of preliminary investment estimates from an
engineering perspective. It does not assess procurement procedures, contractor performance,
inflation, market volatility, contractual disputes, or construction-phase risks.

Accordingly, the calculated value should not be interpreted as the expected contract price.
Instead, it represents the theoretical minimum realistic investment cost required to
implement a technically complete project. This value serves as an engineering benchmark
against which the adequacy of preliminary investment estimates can be objectively evaluated.

Conflict Setting

The preliminary estimation of public investment costs represents one of the most critical
stages of investment planning, as it forms the basis for fundamental decisions regarding

ok wdpE
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project financing, design, procurement, and implementation. In practice, however, preliminary
investment estimates are frequently developed using limited technical information and are
often presented as aggregate financial values without a systematic assessment of the
engineering completeness of the proposed project.

The existing scientific literature primarily focuses on cost overruns, forecasting
inaccuracies, and the factors contributing to budget deviations observed during or after project
implementation. Although these studies have substantially improved the understanding of
project risk and cost management, they mainly address problems identified during project
execution rather than the fundamental issue that exists at the earliest stage of investment
decision-making.

The central conflict addressed in this research arises from the fact that the financial
realism of preliminary investment estimates is commonly evaluated without first determining
whether all mandatory architectural, structural, engineering, fire protection, external
infrastructure, and supporting components required for complete project implementation have
been identified and incorporated into the investment programme. Consequently, even a
financially well-justified estimate may fail to represent the actual investment requirements if
the engineering scope of the project is incomplete.

This contradiction is particularly evident in multifunctional public buildings, where
numerous interrelated engineering systems must operate as a single integrated facility. The
omission or inadequate consideration of any mandatory project component may lead to
substantial underestimation of the preliminary investment cost and subsequently generate
additional design revisions, financing requirements, and implementation challenges.

The present study addresses this research conflict by proposing the Engineering
Completeness-Based Investment Assessment (ECIA) framework. The proposed
methodology is founded on the principle that the engineering completeness of an investment
project should be systematically verified before evaluating the realism of its preliminary
investment cost. This approach makes it possible to distinguish genuine financial
insufficiency from deficiencies in the engineering scope of the project and provides a more
objective and technically justified basis for assessing the realism of preliminary investment
estimates in public infrastructure projects.

Research Results

Characteristics of the Case Study Project

The case study selected for this research is the investment project for the construction
of the Multifunctional Community Center in Ferik Community, Armavir Province, Republic
of Armenia. The project involves the construction of a single-storey public building intended
to provide administrative, cultural, educational, social, and civil protection services for the
local community.

The proposed facility includes administrative offices, a multifunctional hall with a
stage, a library, youth and educational spaces, a medical room, technical service rooms,
sanitary facilities, and an underground multifunctional civil protection shelter designed in
accordance with the applicable civil protection requirements. In addition to the building itself,
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the investment project includes external engineering utility networks, site development works,
and all supporting systems necessary for the complete operation of the facility.

According to the published investment proposal, the preliminary investment cost of
the project is AMD 80.0 million. However, the available documentation does not provide a
detailed engineering justification for the proposed investment estimate or a breakdown of the
costs associated with individual project components. Consequently, it is not possible to
determine whether the proposed financial framework is sufficient to ensure the complete
implementation of the project.

These characteristics make the Ferik Multifunctional Community Center an
appropriate case study for applying the proposed Engineering Completeness-Based
Investment Assessment (ECIA) framework. The project's multidisciplinary engineering
structure provides an opportunity to evaluate how engineering completeness influences the
realism of preliminary investment estimates and to demonstrate the extent to which a
systematic engineering assessment can improve the reliability of public investment planning
and decision-making.

Engineering Completeness Assessment
The first stage of the ECIA methodology consisted of evaluating the engineering

completeness of the investment project. The objective of this assessment was to determine
whether the investment programme included all mandatory components required for the
complete design, construction, and operation of the proposed facility.

For this purpose, the investment project was systematically decomposed into
individual structural, engineering, and supporting components. The presence of each
component was evaluated in accordance with applicable construction regulations, engineering
design requirements, and generally accepted professional practice for the design and
construction of public buildings.

The assessment identified the following principal project components:

= engineering geological and geodetic investigations;

= architectural design;

= structural design;

= external and internal electrical systems;

= heating, ventilation, and air-conditioning (HVAC) systems;
= internal and external water supply and sewerage systems;
= fire protection systems;

= underground multifunctional civil protection shelter;

= construction works;

= site development and landscaping;

= technical equipment and supporting systems;

= preparation of cost estimates and technical specifications;
= printing and submission of project documentation.

The assessment demonstrated that the complete implementation of the project requires
a considerable number of interrelated design, construction, and engineering activities, each
representing an independent technical and financial component of the overall investment
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programme. Consequently, the realism of the preliminary investment estimate can only be
evaluated when all mandatory project components are considered simultaneously.
Within the ECIA framework, each identified component was treated as an independent
contributor to the total investment cost. This approach makes it possible not only to evaluate
the overall financial requirements of the project but also to identify those components whose
omission or underestimation may substantially affect the realism of the preliminary
investment estimate.

The results of the engineering completeness assessment are summarized in Tab. 1,
which presents all mandatory design, construction, engineering, and supporting components
included in the ECIA evaluation.

Table 1
Mandatory Design, Construction, and Engineering Components Identified
within the ECIA Framework
No. Component No. Component No. Component
Engineering geological Printing and submission of Sanitary fixtures and plumbing
investigations project documentation equipment
2 Geodetic investigations 16 Site preparation works 30 Installation of the heating
system
3 Architectural design 17 Earthworks 31 Installation of the ventilation
system

Construction of the
18 underground civil protection 32
shelter

Foundations and foundation

Internal electrical installation

4 Structural design
works

Installation of internal water

5 External electrical system design 19 33

6 Internal electrical system design
7 Heating system design

8 Ventilation system design

Water supply and sewerage
system design

10 Fire protection system design
11 Civil protection shelter design

Site development and
landscaping design
Preparation of cost estimates
and technical specifications

Preparation of project
documentation

13

14

structure

20 Structural framework
21 External walls
22 Roof construction

23 External doors and windows
24 Internal partition walls

25 Internal doors

26 Floor construction and finishing 40

27 Ceiling finishing works

28 Internal finishing works

supply and sewerage systems

Installation of the automatic
34 . . .
sprinkler fire protection system

35 Automatic fire detection and
alarm system

Smoke extraction system (civil

36 protection shelter)

37 External site lighting

38 Septic tank construction

Site development and
landscaping

Perimeter fencing and entrance
gate

39

Component-Based Investment Cost Assessment

Following the engineering completeness assessment, the second stage of the ECIA
methodology involved the cost assessment of all mandatory project components. Each
component was evaluated independently, taking into account its technical complexity, scope
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of work, applicable regulatory requirements, current construction practices, and realistic
market-based construction costs in the Republic of Armenia.

To ensure the consistency and comparability of the assessment, all calculations were

performed under the same fundamental assumptions. The analysis assumed the most
favorable realistic implementation conditions, including favorable geotechnical conditions,
readily available utility connections, the absence of major technical constraints, and the
application of technically compliant and economically efficient engineering solutions.
Under these assumptions, the objective was not to estimate the probable market value of the
project, but rather to determine its theoretical minimum realistic investment cost,
representing the minimum financial resources required to implement a technically complete
project.

Particular attention was devoted to project components that are frequently omitted or
insufficiently considered during the preliminary estimation stage of public investment
projects. These include the underground civil protection shelter, ventilation and smoke
extraction systems, fire protection systems, external engineering infrastructure, site
development and landscaping works, as well as the complete preparation of design
documentation, cost estimates, and technical specifications.

The estimated costs of all mandatory project components are presented in Tab. 2. The
sum of these component costs was used to determine the theoretical minimum realistic
investment cost of the project, which subsequently served as the basis for the comparative
analysis presented in the following section.

Table 2
Estimated Costs of Mandatory Project Components
No. Project Cost | No. Project Cost | No. Project Cost
Component (AMD Component (AMD Component (AMD
million) million) million)
1 | Engineering 6 | External walls, 11 | Electrical
investigations roof, doors and systems
windows
2 | Design services 3.2 7 | Internal 12 | Fire protection
(all disciplines) partitions and systems
finishing works
3 | Site preparation 8 | Heating system 13 | External
and earthworks engineering
infrastructure
4 | Underground 9 | Ventilation and 14 | Site
civil protection smoke development
shelter extraction and
systems landscaping
5 | Foundations and 10 | Water supply 15 | Perimeter
structural and sewerage fencing and
framework systems entrance gate
Total | Theoretical 207.8
minimum
realistic
investment cost
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Comparative Analysis of the Preliminary Investment Estimate and the ECIA
Assessment

The application of the ECIA methodology determined that the theoretical minimum
realistic investment cost for the construction of the Multifunctional Community Center in
Ferik Community is AMD 207.8 million. This value represents the minimum financial
requirement necessary to implement a technically complete project incorporating all
mandatory design, construction, engineering, and supporting components.

For comparison, the published preliminary investment estimate for the project
amounts to AMD 80.0 million, which is substantially lower than the value obtained through
the ECIA assessment. The difference between the two estimates is AMD 127.8 million,
indicating that the ECIA-based estimate is approximately 2.6 times higher than the proposed
preliminary investment budget.

It should be emphasized that the AMD 207.8 million obtained through the ECIA
methodology does not represent the expected contract value or the final construction cost of
the project. Instead, it represents the theoretical minimum realistic investment cost under
the most favorable implementation conditions, assuming a technically complete project and
economically efficient engineering solutions that fully comply with applicable technical
requirements. Under actual construction conditions, factors such as site-specific
characteristics, market fluctuations, inflation, logistical constraints, and other project-specific
uncertainties may result in higher implementation costs.

These findings demonstrate that, even under the most favorable engineering and
economic assumptions, the published preliminary investment estimate is insufficient to ensure
the complete implementation of the project. Therefore, the observed discrepancy cannot be
attributed solely to market price variations or normal estimation uncertainty but rather reflects
a substantial inconsistency between the preliminary investment estimate and the actual
engineering requirements of the proposed project.

The comparative results of the published preliminary investment estimate and the
ECIA assessment are presented in Tab. 3.

Table 3.
Comparison of the Preliminary Investment Estimate and the ECIA Assessment

Indicator Value
Published preliminary investment estimate AMD 80.0 million
ECI1A-based theoretical minimum realistic investment cost | AMD 207.8 million
Absolute difference AMD 127.8 million
Ratio (ECIA / preliminary estimate) 2.60
Difference (%) 159.8%

Engineering Interpretation of the Results

The results of the ECIA assessment demonstrate that the realism of a preliminary
investment estimate depends not only on the accuracy of cost calculations but, more
fundamentally, on the completeness of the engineering scope considered during project
planning. The comparative analysis indicates that the published preliminary investment
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estimate does not adequately reflect the full range of mandatory design, construction,
engineering, and supporting components required for the implementation of the proposed
facility.

The identified discrepancy should not be interpreted merely as a numerical difference
between two investment values. Rather, it reflects a structural inconsistency between the
engineering requirements of the project and the financial framework established during the
preliminary planning stage. Consequently, the principal source of the discrepancy is
associated with the omission or insufficient consideration of mandatory project components
rather than with ordinary uncertainty in construction pricing.

The application of the ECIA methodology demonstrates that evaluating engineering
completeness before estimating investment costs provides a more objective basis for assessing
the realism of preliminary investment programmes. By systematically identifying all
mandatory project components, the methodology enables the recognition of potential
deficiencies at the earliest stage of project development, thereby reducing the likelihood of
substantial budget revisions during subsequent design and construction phases.

The findings further indicate that preliminary investment estimates should not be
regarded solely as financial indicators. Instead, they should be considered engineering-based
planning instruments whose reliability depends on the completeness of the underlying project
definition. From this perspective, engineering completeness constitutes a prerequisite for
financial realism rather than a consequence of cost estimation.

The Ferik Community case study demonstrates the practical applicability of the ECIA
framework for evaluating public investment projects at the planning stage. Although the
numerical results presented in this study are specific to the selected case, the proposed
methodology is transferable to other public infrastructure projects where the completeness of
the engineering scope directly influences the realism of preliminary investment estimates.
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The ECIA assessment indicates that the theoretical minimum realistic investment cost
is approximately 2.6 times higher than the published preliminary investment estimate.

Fig. 1 Comparison of the Preliminary Investment Estimate
and the ECIA-Based Investment Assessment
Published Preliminary Investment Estimate — 80.0 min ADM
ECIA-Based Theoretical Minimum Realistic Investment Cost — 207.8 min ADM
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Discussion

The findings of the present study demonstrate that the realism of preliminary
investment estimates for public infrastructure projects cannot be evaluated solely through
financial calculations. The results indicate that the reliability of a preliminary investment
estimate primarily depends on the engineering completeness of the proposed project, since the
omission of even a single mandatory component may substantially compromise the credibility
of the overall investment assessment.

The obtained results are consistent with previous studies reporting that cost overruns
and budget deviations in infrastructure projects are frequently associated not only with
changes in construction costs but also with inadequate project definition and incomplete
planning during the early stages of project development [13-16]. However, the present
research further demonstrates that one of the principal sources of unrealistic preliminary
investment estimates may arise even before financial calculations are performed, namely
when the mandatory engineering components required for complete project implementation
have not been systematically identified.

Existing international methodologies, including the AACE International Cost Estimate
Classification System, the PMBOK® Guide, and ISO 21502, place considerable emphasis on
project definition maturity, risk management, and the accuracy of cost estimation [3-7].
Nevertheless, these approaches do not provide a systematic procedure for verifying the
engineering completeness of an investment project prior to financial evaluation. In this
respect, the proposed ECIA methodology complements existing practices by introducing a
structured framework for assessing engineering completeness before preliminary investment
costs are determined.

The case study of the Ferik Multifunctional Community Center demonstrates that,
even under the most favorable implementation conditions, the theoretical minimum realistic
investment cost substantially exceeds the published preliminary investment estimate. This
finding indicates that the assessment of preliminary investment estimates should place
primary emphasis not only on financial calculations but also on the structural and engineering
completeness of the proposed project.

The proposed ECIA methodology is not limited to multifunctional community centers
and may be applied to a broad range of public infrastructure projects, including educational,
healthcare, administrative, cultural, and other public facilities. Its application can facilitate the
early identification of structural deficiencies in investment programmes, improve the
reliability of preliminary investment estimates, and reduce the need for subsequent design
revisions and additional project financing.

Conclusions
1. The study demonstrates that the realism of preliminary investment estimates for public
infrastructure projects depends not only on the accuracy of financial calculations but,
more fundamentally, on the engineering completeness of the proposed project.
2. The case study of the Ferik Multifunctional Community Center shows that the published
preliminary investment estimate does not adequately reflect the complete engineering
scope required for project implementation. Under the assumptions adopted in this study,
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the ECIA assessment determined a theoretical minimum realistic investment cost of AMD
207.8 million, substantially exceeding the published preliminary investment estimate of
AMD 80.0 million.

. The identified discrepancy indicates that unrealistic preliminary investment estimates may
result not only from market uncertainty or construction cost fluctuations but also from the
omission or insufficient consideration of mandatory project components during the
investment planning stage.

. The proposed Engineering Completeness-Based Investment Assessment (ECIA)
framework introduces a systematic engineering approach that evaluates project
completeness before financial assessment. This methodology complements existing cost
estimation practices by incorporating engineering completeness as a prerequisite for
realistic investment planning.

. The ECIA methodology provides a practical decision-support tool for public investment
planning by enabling the early identification of missing project components, improving
the reliability of preliminary investment estimates, and reducing the likelihood of
substantial cost revisions during subsequent project development.

. Although the numerical results presented in this study are specific to the selected case
study, the proposed methodology is applicable to a broad range of public infrastructure
projects and may contribute to improving the technical and financial quality of
preliminary investment planning.
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WHXEHEPHASI OLIEHKA PEAJIMCTUYHOCTHU MPEJABAPUTEJBLHON
CTOUMOCTHU UTHBECTUIINOHHBIX TPOEKTOB: HA ITPUMEPE
MHOI'O®YHKIHNOHAJIBHOT'O OBIIECTBEHHOI'O HIEHTPA
OBILINHBI PEPUK

9.10. TI'ajgcran

Unemumym 600HbIX npobem u eudpomexnuku um. axkao. U.B.Eeuazaposa

[TpenBapuTenpHas OLlEHKa CTOMMOCTH I'OCYy1apCTBEHHBIX NHBECTULIMOHHBIX IIPOEKTOB
SBIISICTCS OJHUM M3 KIIIOUEBBIX 3TAlOB UX IJAHUPOBAHUS M (PUHAHCUPOBAHUS, MOCKOJBKY
HETMOCPEJCTBEHHO BJMSIET Ha pPEaIM3yeMOCTh IPOEKTa, OIO/PKETHOE IIJIAHUPOBAHUE U
3¢ deKTUBHOCTh Mocheaymomei peannzauuu. OJHAKO Ha MpPaKTHKE MpeIBapUTEIIbHBIC
OroKeThl HepenKo (GopMHUpPYIOTCS 0€3 KOMIUIEKCHONW MH)KEHEPHOW OLIEHKH, YTO MPUBOJIUT K
CYUIECTBEHHBIM PAaCXOXACHHUSIM MEXAY 3asiBJICHHOW CTOMMOCTBIO IPOEKTa U  €ro
(haKkTUYECKOM CTOMMOCTBIO.

[lenpr0 HACTOAIIETO MCCIIENOBAHUS SBISIETCS Pa3pabOTKa MH)KEHEPHOro IMOAXoJa K
OLIEHKE PEaJTMCTHUYHOCTU IPEABAPUTENBHON CTOMMOCTH MHBECTHIIMOHHBIX IPOEKTOB U €TO
arnpoOaryst Ha MpUMepe HHBECTUIIMOHHOTO MPOEKTa CTPOUTEIBCTBA MHOTO() YHKIIMOHAIEHOTO
OO0IIECTBEHHOTO LIeHTpa o0ImnHb Pepuk ApMaBupckoit oonactu Peciybnuku ApmeHust.
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B xope uccnenoBanus BBINOIHEHA KOMIUICKCHAS MHKEHEPHAs! OIICHKA BCEX OCHOBHBIX
COCTAaBIIIIONINX TPOEKTA, BKIIOYAs MPOCKTHBIE padOThl, HHKEHEPHO-TEOJIOIMYECKHE
U3bICKaHUsA, HECYIIME KOHCTPYKIHUH, IMOJ3EMHOE 3alIUTHOE COOPYXECHHE, apXHTEKTypHBIC
pelIeHNs, WH)XCHEPHbIE CHUCTEMbI 3JaHHs, NPOTUBOIOXAPHBIE MEPONPHUATHS, HApPY>KHBIC
WH)KECHEPHBIC CEeTH M OnaroyctpoicTBo Tepputopun. OIEHKa MPOBOAMIACH NMPH HauOoiee
OJIarOTIPUATHBIX MIPOSKTHBIX U CTPOUTEIILHBIX YCIOBHSIX C LIEIBIO OMPEACICHUS TEOPETUICCKH
MUHHMAJIbHOH PEATUCTUYHON CTOMMOCTH IIPOCKTA.

PesynbTaThl nccnemoBaHus MOKa3alld, YTO 3asBJICHHAS MPEIBAPUTEIIbHAS CTOUMOCTh
npoekta B pasmepe 80,0 MIH JpaMOB HE COOTBETCTBYET (hakTHYecKOMYy 00BeMy
IpeayCMOTPEHHBIX paboT. CoriiacHO BBINOJHEHHOW HWH)KEHEPHOW OICHKE, TEOPETHUECKU
MUHHUMAaJIbHAsi CTOMMOCTb peaju3aiuu mpoekTta coctasiser 207,8 MIIH aApaMoB (C y4eTOM
HJAC), Ttorma kak mpakTHYeCKass CTOMMOCTh CTPOUTEIbCTBA C YYETOM THITMYHBIX
WH)KEHEPHBIX M CTPOUTEIBHBIX PUCKOB MOXKET JOCTHTaTh 0K0JI0 270 MIIH JpamoB.

[TonmydyeHHble  pe3yabTaThl  CBUICTEIBCTBYIOT O HEOOXOIMMOCTH  BHEIPCHUS
KOMIUICKCHOW WH)XEHEPHOW OIICHKM Ha CTaJud TPEABAPUTEIBHOTO (OPMHPOBAHUS
WHBECTUIMOHHBIX TPOTPaMM, 4YTO IIO3BOJUT TIOBBICHTh PEATUCTUYHOCTh (HUHAHCOBOTO
IUIAHUPOBAHMSI, CHU3UTh PHCKH peaM3allii TPOCKTOB W MOBBICUTH 3(deKTUBHOCTH
rOCyJapCTBEHHBIX HHPPACTPYKTYPHBIX HHBECTHUIIHIA.

Kniowueevle cnosea. VHBECTUIIMOHHBIM TPOEKT; TMpPEABAPUTEIbHAS CTOMMOCTD;
WH)KEHEpHasi OIlIeHKa; (UHAHCOBAas PEAIMCTUYHOCTh; OOIIECTBEHHAs] WH(PPACTPYKTYPA;
MHOTO(YHKIIHOHATHHBIN OOIIECTBEHHBIN LIEHTD.
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