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Abstract: The purpose of the article is to conceptualize and substantiate the
framework of «Investment-Operational Optimization» as an integrated value
management model in international projects. Methods: The study conducts a critical
analysis of strategic approaches to cost optimization, which are classified by the level
of managerial influence. In particular, the engineering methods of «Target Costing»
and «Value Engineeringy, as well as the analytical toolkit of «Activity-Based Costing»,
are examined. Special attention is paid to organizational models, «Lean Constructiony
and «Integrated Project Delivery», and to strategic approaches, «Real Options
Analysis». In addition, integration and digital mechanisms are considered, including
«Supply Chain Integration», «5D BIM», and technologies of «Blockchain and Smart
Contracts». The study also systematizes methods for assessing investment
attractiveness and determines the nature of the impact of digital technologies on the
dynamics of asset investment value formation. Results: The main result of the study is
the development of an architectural model of the «Investment Operational
Optimization» framework, which covers the entire project life cycle and integrates
tools for each stage. It is determined that at the initiation stage the model uses the real
options method to test hypotheses, while at the design stage «5D BIM» is applied,
enabling control of life cycle cost. For the procurement stage, the use of «Smart
Contractsy» is proposed to manage price variability, and at the construction stage the
integration of «IloT» and «Al» is envisaged for the dynamic calculation of the «IRR»
indicator. In addition, the model accelerates the achievement of commercial results

through the digital transfer of the facility to management, ensures income stability
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through predictive maintenance, and forms a knowledge base for improving future
projects. Conclusion: It is substantiated that the proposed «Investment-Operational
Optimization» framework effectively addresses the problem of the gap between
strategic investment planning and their operational implementation, which is achieved
through the introduction of an end-to-end management mechanism that ensures a direct
correlation between engineering decisions aimed at reducing costs and the dynamics
of investment indicators.

Keywords: strategic approaches, assessment of investment attractiveness,
international projects, investment-operational optimization, digital technologies,

assessment methods, assessment tools, project life cycle.
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AHoTaitisi: MeTo10 cTaTTi € KOHIIENITyani3allis Ta o0rpyHTyBaHHS (PpeMBOPKY
«IHBecTUIITHO-0NIepaIiiHOT ONTUMI3allli» B AKOCT1 IHTETPOBAHOI MOJIEN] YIIPABIIIHHS
BapTICTIO B MDKHAapOJHUX MpoekTax. Meroam: Y poOOTI MpOBEAECHO KPUTHUHUN
aHaji3 CTpaTeriyHuX IMiJIXOAIB JI0 ONTHUMI3aIlli BUTpAT, K1 KjIacu(ikoBaHO 3a pIBHEM
YIPABIIHCHKOTO BIUIUBY. 30KpeMa, TOCIIKEHO 1H)eHepH1 Metoau « Target Costing»
ta «Value Engineering», a TakoX aHaMITHYHUNA 1HCTpyMeHTapiil «Activity-Based
Costing». OkpeMy yBary npuaiieHo oprasizamiinum moaensam, «Lean Constructiony
ta «Integrated Project Delivery», i crpareriuaum migxoaam, «Real Options Analysis».
J10/1aTKOBO PO3IIISIHYTO 1HTErpaIliitHi Ta Iu(poBi MEXaHi13MU, IO BKIIOYAIOTH «Supply
Chain Integration», «5D BIM» Ta Texnosorii «Blockchain Ta Smart Contractsy». Takox
y poOOTi BHKOHAHA CHCTEMAaTH3allisi METOMIB OI[IHIOBAaHHS 1HBECTHIIHHOI
MpUBa0OJIMBOCTI Ta BU3HAYEHO XapaKTep BIUIMBY HU(PPOBUX TEXHOJOTIM HA JUHAMIKY
(dopMyBaHHS 1HBECTHUIIIHOI BapTOCTi akTUBY. Pe3yabTatu: OCHOBHUM PE3yJIbTaTOM
JOCIIIKEHHST CTana po3polOKa apxiTeKTypHOi Mojen GpperMBOpKy «IHBecTHUIlIHHO-
onepauiifHOi ONTUMI3alli», SKa OXOIUIIOE MOBHUM >KUTTEBUUA LMK HPOEKTY Ta
IHTErpye IHCTPYMEHTH ISl KOSKHOTO eTany. BusHaueHo, 1110 Ha eTani 1Hiianii Moaelb
BUKOPHUCTOBYE METOJ pPEIbHUX OMIIOHIB I MEPEBIPKH TIMOTE3, TOAl SIK Ha CTaAdll
MPOEKTYBaHHs 3acTOCOBYEThCsl «5SD BIM», 1m0 103BOJIIE KOHTPOJIIOBATH BapTICTh

KUTTEBOTO MUKITY. JlJis eramy 3akymiBellb 3alpONOHOBAHO BUKOPUCTAaHHSA «Smart
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Contracts» 3amjs ynpaBiliHHS I[iIHOBOIO BapiaTUBHICTIO, a Ha CTaili OyJIBHUIITBA
nependayeHo iHTerpauio «loT» Ta «ADy I8 TUHAMIYHOTO PO3PAaXyHKY MOKa3HUKA
«IRR». Kpim TOro, mMojaenb NPUCKOPIOE OTPUMAHHS KOMEPIIHHOTO pe3yibTaTy
3aBJsKH IU(POBIH nepeaadi 00’ e€kTa B yIpaBiIiHHSA, 3a0e31euye cTablIbHICTh I0X01y
yepe3 NpPEeIUKTUBHE OOCITyroByBaHHS Ta (opMmye 0a3y 3HaHb ISl TOKPAIICHHS
MaiOyTHIX MPOEKTIB. BucCHOBOK: OOIpyHTOBAHO, 110 3alpONOHOBaHUHN (HpeMBOPK
e()eKTUBHO BUPIIIYE MPOOIEMY PO3PUBY MIXK CTpATET1UHUM IJIaHYBaHHSAM 1HBECTULIIH
Ta iX OINEpaliiHUM BUKOHAHHSAM, IO JIOCSATAETHCS IUIAXOM BIIPOBAKCHHS
HACKpPI3HOTO MEXaHI3My YMpaBIiHHA, KUK 3a0e3nedye O0e3MOCepeHI0 KOPEISIio
IH)KEHEpHUX PIIIEHb OO0 3HMKEHHS COOIBApTOCTI 3 JAMHAMIKOK 1HBECTUILIIMHUX
MTOKa3HUKIB.

Kuarouosi cJjoBa: cTpaTeriuti TIXO/IH, OILIIHKA IHBECTHIIHHOL
PUBAOIMBAEMOCTI, MDKHAPOJIHI MPOEKTH, 1HBECTHUIIHHO-OIEpaIliiiHa OMTHMI3aIlis,

1M (PpoB1 TEXHOJIOT11, METO/IM OLIIHIOBAHHS, IHCTPYMEHTH OLIIHIOBaHHS.

Problem statement. The problem addressed in the study lies in the deepening
methodological gap between engineering and technical cost management and the
financial and investment assessment of the effectiveness of international projects. In
contemporary practice, cost management strategies evolve unevenly, as engineering
approaches focus on reducing production costs at the design and execution stages,
while financial instruments are oriented toward assessing investment attractiveness
through indicators such as «ROI» and «NPV», which are usually calculated at the
initial stage. This asynchrony leads to situations in which operational achievements do
not translate into an increase in the investment value of the asset. Existing
methodologies, including «Target Costing», «Activity-Based Costing», «Lean
Construction», and «Integrated Project Delivery», address specific efficiency
improvement tasks; however, they do not ensure a continuous linkage between
technical cost savings, risk management, and investment decisions within the dynamic

environment of international projects, which is particularly critical under conditions of
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currency volatility, supply chain disruptions, regulatory changes, and increasing
investor requirements for transparency and predictability of cash flows. Additional
complexity arises from the limited integration of digital control tools, «BIM
modeling», «Blockchain technologies», and risk analytics based on real options, which
are applied in parallel but are not unified within a common decision-making logic. As
a result, managerial responses are delayed, and the potential of digital technologies is
only partially utilized. Therefore, the key scientific problem consists in the absence of
a holistic management model capable of integrating engineering methods of cost
optimization, financial and investment indicators, and digital analytical tools into an
adaptive management system. Addressing this problem is a necessary condition for
enhancing the investment attractiveness and resilience of international projects in an
environment of high uncertainty.

Analysis of recent research and publications. An analysis of research in the
field of cost management and investment analysis indicates that the evolution of
approaches has progressed from controlling individual cost parameters to combining
financial, engineering, and organizational solutions within a unified managerial
framework. The initial methodological foundation is formed by «Target Costing» and
«Value Engineering». Ibusuki U. and Kaminski P. C. [1] demonstrated that cost is
largely determined at the design stage, and that market price should define the
permissible engineering solutions. At the same time, Okpan Agara O. [2] notes that in
construction projects in developing countries, the effectiveness of target costing
depends not only on design, but also on contractual conditions and managerial
capability, which shifts the focus from the product to the implementation process.
Further development of cost detailing is associated with «Activity-Based Costing».
Majid J. A. and Sulaiman M. [3] substantiated the advantages of accurate overhead
cost allocation compared to aggregated methods, while «Time-Driven ABC» in the
works of Ayinla K., Cheung F., and Towe B. [4] complements this approach with a
time dimension, allowing the modeling of the impact of delays and process duration

on financial outcomes. A different development logic is demonstrated by «Lean
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Construction» and «BIM». Sacks R. [5] identified that digital visualization enhances
coordination and reduces waste, whereas Aghazadeh E. [6] extends this approach
through digital twins and artificial intelligence, where time and cost optimization is
carried out based on streaming data with minimal human involvement. The
organizational component of cost management is revealed through «Integrated Project
Delivery». El Sawalhi N. 1. and El Agha O. [7] substantiate «IPD» as an effective
mechanism for aligning interests in complex projects, while Lotfi M. and Karakouzian
M. [8] link this model to supply chain integration and sustainable development goals,
thereby expanding its managerial significance. Financial assessment of uncertainty is
developed within the framework of «Real Options Analysis». Garvin M. J. [9]
identified the limitations of traditional «NPV», while Krystallis I. et al. [10] prove the
necessity of embedding flexibility directly into the technical characteristics of assets.
In parallel, the digitalization of cost estimation processes through «5D BIM» has
evolved from an analytical tool into an operational mechanism for cost management,
as confirmed by the works of Lu Q., Won J., and Cheng J. C. P. [11] and Pishdad
Bozorgi P. and Onungwa I. O. [12]. Ensuring supply chain transparency is examined
within blockchain-based approaches in the work of Wang Z. [13], which demonstrates
the technology’s potential to enhance trust among participants, while Sun W. and
Antwi Afari M. F. [14] emphasize the decisive role of managerial conditions in its
implementation. In the same direction, Flynn B. B., Huo B., and Zhao X. [15], as well
as Le P. L., Nguyen M. Q., and Pham H. T. [16], determine that supply chain
integration produces an effect only when combined with digital tools and
environmentally oriented solutions.

Therefore, it can be argued that the approaches considered are complementary;
however, they require systematic integration into a unified model in order to ensure a
synergistic effect in international projects.

Highlighting previously unresolved parts of the general problem. The
analyzed scholarly studies have formed a comprehensive understanding of the overall

optimization toolkit; however, each of them addresses only partial tasks and does not
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eliminate the core problem of the gap between operational cost control and strategic
investment evaluation. «Target Costing» and «Lean» effectively reduce costs, but they
lack an embedded mechanism for real-time correlation with «NPV» indicators in a
dynamic context, while «ABC» does not provide a forecasting function. Digital
technologies such as «5D BIM» and «Blockchain» improve data accuracy, but in
themselves they do not generate managerial imperatives for adjusting investment
strategy, whereas «Real Options» remains a theoretical superstructure without linkage
to day-to-day operations. This gap is intended to be filled by the author’s concept of
the «Investment Operational Optimization» framework, which ensures a transition
from a set of fragmented methods to an integrated life-cycle management system. The
proposed approach makes it possible to integrate strategic planning, operational
control, and digital infrastructure for the continuous generation of value and investment
attractiveness.

Formulation of the article objectives (task statement). The purpose of the
article is to conceptualize and substantiate the «Investment Operational Optimizationy
framework as an integrated value management model in international projects. To
achieve this purpose, the following objectives are defined: 1. To conduct a critical
analysis of strategic approaches to cost optimization and determine the limits of their
functional applicability; 2. To systematize methods for assessing investment
attractiveness and identify the specifics of their application in an international
environment; 3. To determine the role of digital technologies (BIM, Al, Blockchain)
as catalysts for the integration of operational and financial processes; 3. To develop an
architectural model of the «Investment Operational Optimization» framework that
integrates the stages of initiation, design, procurement, and construction into a unified
management loop; 4. To demonstrate how the «Investment Operational Optimization»
model eliminates the gap between the investment concept and operational execution,
ensuring project resilience to risks.

Presentation of the main research material. The evolution of cost

management in international projects has followed a complex transformation path,
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moving from the simple recording of incurred expenditures to multi level value
engineering that permeates all aspects of organizational activity. In the contemporary
understanding, cost optimization is no longer a linear arithmetic procedure of reducing
budget line items, but rather a multidimensional space of strategic decisions in which
each action has implications for risk, quality, time, and the long term value of the asset.
To understand the architecture of these decisions and to build an effective management
system, it is necessary to turn to a classification of strategic approaches that makes it
possible to structure the available toolkit according to the mechanisms of influence on
value formation and the depth of managerial intervention.

Based on a detailed analysis of scientific sources and a synthesis of best
practices, an analysis of existing strategic approaches to cost optimization in
international projects will be conducted (see Fig. 1).

On the basis of the data presented in Fig. 1, it is determined that approaches to
cost management and optimization in international projects are considered as multi
level, but not interchangeable, instruments that differ in their logic of influence, time
horizon, and depth of intervention in the cost formation process. Strategies focused on
the early stages of the life cycle, namely «Target Costing» and «Value Engineering»
[1, 2], demonstrate the greatest potential for structural impact, as they shape cost logic
prior to the start of implementation and allow cost constraints to be embedded through
design decisions. In contrast, «Activity Based Costing» [3, 4] operates at the stage of
organizational functioning and focuses not on altering cost architecture, but on the
analytical decomposition of costs by activities, which makes it effective for identifying
internal reserves, yet less effective for radical optimization, for example in multi tier
international holdings or service companies. «Lean Construction» [5] and «Integrated
Project Delivery» [8] differ from calculation based approaches in that they influence
costs indirectly through changes in organizational logic and the behavior of project
participants. «Lean Construction» focuses on the elimination of waste in processes and
the enhancement of operational stability, whereas «Integrated Project Delivery»

transforms contractual incentives and risk sharing mechanisms, which makes it
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particularly relevant for international projects with complex stakeholder coordination,

such as infrastructure or multinational construction projects.
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optimization, interdisciplinary
project teams.

Process modeling, cost drivers,
management information systems.

Last Planner System, PPC indicator,
visual planning.

Integrated contracts, shared
information environments,
collaborative management.
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Key technologies

Key technologies

Key technologies
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Allows you to identify inefficient
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T
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T
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volatility estimation.

Digital supply platforms, Just in Time,
collaborative planning.
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cash flow visualization.

Distributed ledgers, smart
contracts, decentralized platforms.

Fig. 1. Strategic approaches to cost optimization in international projects

Source: formed by the author based on [1, 2, 3,4, 5,6, 7,8, 9,10, 11, 12, 13, 14, 15, 16]

In contrast, «Real Options Analysis» [9, 10] does not reduce costs directly, but
changes the way they are interpreted, as it enables the valuation of managerial
flexibility and the avoidance of inefficient investments under conditions of high
uncertainty, which are characteristic of the international investment environment, for
example staged investment or deferred market entry. «Supply Chain Integration» [15,
16] and digital approaches represented by «5D BIM» [11, 12] and «Blockchain with

Smart Contracts» [13, 14] demonstrate a shift from local optimization to systemic cost
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management, as they encompass interorganizational interactions and reduce
transaction and coordination costs. In this context, «Supply Chain Integrationy is based
on the synchronization of flows and collaborative planning, which reduces logistical
inefficiencies, while «5D BIM» ensures transparency and timeliness of cost estimation
decisions based on a single digital model, and blockchain technologies add institutional
reliability and automation of financial settlements, which is critically important in multi
party international projects, for example payment management or contract execution
control. A comparison of these approaches indicates that their differences lie not only
in the tools employed, but primarily in the management level at which the optimization
effect is generated, as some strategies operate through design and planning, others
through processes and contracts [7], and still others through digital infrastructure and
interaction rules. Therefore, in this context, none of the considered approaches can be
regarded as universal, and the investment efficiency of international projects is
achieved through a deliberate selection and combination of strategic approaches to cost
management and optimization, taking into account the project stage, the level of
uncertainty, and the complexity of the international environment, for example a
combination of «Target Costing», «5D BIM», and «Supply Chain Integrationy.
The next step is to examine the methods and tools for assessing the investment
attractiveness of international projects (see Table 1).
Table 1

Methods and tools for assessing the investment attractiveness of international

projects
Group of Method Scope of application Formula
methods
The main indicator for making T CF,
Net Present | investment decisions. Reflects | NPV = Zm — I
o Value (NPV) | the absolute value created by the t=1
Traditional .
project.
financial Shows the marginal cost of T CF,
(Deterministic) | Internal Rate of | capital of the project. Used to :— I =0
] 1+7)
Return (IRR) | compare alternatives. t=1

https://a-economics.com.ua/index.php/home/about ISSN 3041-2129

VYBech KOHTEHT JlinieH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license



Wj EKOHOMIYHUX HAYK

AKTYAJIbHI MATAHHSA

Payback Period
(PP)

Estimates the rate of return on
investment. Focused on
liquidity.

T
PP = min [t |ZCFi > IO}

t=1

Analyzes uncertainty through a

- CF®
t

Probabilistic Monte Carlo set of scenarios. Forms a| NPV®) = (A +7)t — 1o
. Simulation distribution of NPV or IRR. t=1
and risky - : -
Value at Risk | Determines  the  maximum VaR, = Z,* o * \/t
(Stochastic) (VaR) expected loss with a given
confidence.
Fuzzy Logic | Quantifies qualitative  risks. . [y*uly)dy
Assessment Used with high uncertainty. N [uly) dy
Estimates  the cost of | C = SoN(dy) — Ke "'N(d,)
Strategic and Real Options | management flexibility. In (&) + (r + 0_2> ;
‘ Analysis (ROA) | Relevant for long-term projects. | ; _ K 2
flexible 1= oVt
(Strategic) d,=d, — o\t
Scoring Models | Rapid assessment at early stages. 1t
(Payne, Berkus) | Based on expert scores. Score = Z Wi * S
i=1
Social Return on | Estimates the social effect in SROI = PVimpact
Social and Investment monetary terms. PVinputs
Sustainabilit (SROD
ST T Life Cycle | Takes into account the full life | LCC = Cueq + Cop + Cone
Costing (LCC) | cycle cost of the asset. + Caisp
ESG Rating Adjusts the cost of capital taking W ACChqj = W ACCpgse
Integration into account ESG. — AESG

Source: formed by the author based on [1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16]

The analysis of Table 1, makes it possible to consider each group of methods and

each individual tool as a separate analytical unit, the selection of which is determined

by the objectives of the assessment, the level of uncertainty, and data availability, while

the key criteria are the ability to reflect economic effects, properly account for risks,

and ensure cross country comparability. Within traditional financial methods, the

primary benchmark is the financial efficiency of a project, which is assessed through

projected cash flows and a discount rate formed with consideration of the cost of capital

and country risk. «NPV» is used as the basic indicator, as it directly reflects value

creation or value loss, although its results depend significantly on the choice of the

discount rate and the currency structure of cash flows. «IRR» is applied to compare
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project returns with the alternative cost of capital, however in an international context
its interpretation is complicated by non conventional cash flow patterns and the
possibility of multiple solutions. «PP», in turn, focuses on the speed of investment
recovery and is mainly used to assess liquidity and short term risks, which limits its
analytical depth. Probabilistic and risk based methods are united by their focus on
assessing not only the expected outcome but also the variability of possible results,
which is achieved through the use of statistical and simulation procedures. «Monte
Carlo Simulation» enables the analysis of result robustness to changes in key
parameters by generating distributions of «NPV» or «IRR», while «VaR» focuses on
identifying potential losses at a given confidence level and is sensitive to assumptions
regarding volatility. «FLA» complements these approaches by enabling the
quantitative formalization of qualitative and subjective risks through defuzzification
procedures. Strategic and flexible methods concentrate on the assessment of
managerial adaptability, as they take into account the value of future decisions rather
than only current efficiency. «Real Options Analysis» [9, 10] makes it possible to
evaluate the benefits of changing the scale or timing of project implementation under
uncertainty, while scoring models are applied at early stages to compare projects using
qualitative criteria in the absence of complete financial data. Social and sustainability
oriented methods extend the boundaries of analysis by incorporating non financial
effects, where «SROI» evaluates the relationship between social outcomes and
invested resources, «LCCy» focuses on total life cycle cost, and the integration of «kESG
ratings» [16] affects adjustments to the cost of capital. In summary, the developed
generalized classification of methods for assessing the investment attractiveness of
international projects enables a reasoned selection of tools depending on project
content, risk level, and information constraints.

The next step is to examine the impact of digital technologies on cost optimization
and investment evaluation (see Fig. 2).

Figure 2. shows that digital technologies affect cost optimization and investment

assessment in different ways, while the difference between them is determined not so
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much by the scale of the effect as by the mechanism of its formation. «Building
Information Modeling» [11, 12] forms a basis for the financial certainty of a project,
since accurate digital modeling reduces the amount of rework and the volume of
reserves for uncertainty, which directly improves investment assessment, while at the
same time the reduction of operating costs is achieved through automated cost
estimation and early clash detection. Unlike «BIM», «Artificial Intelligence» and
«Machine Learning» [6] do not focus on geometric or design accuracy, but influence
costs through improving the quality of forecasting, as a result of which the project risk
profile is reduced and the reliability of «ROI» assessment is increased, which is
especially important for investment decisions under conditions of an unstable market.
If «Al» and «Machine Learning» work with the forecasting component, then the
«Internet of Things» ensures a connection between planned and actual indicators, since
real time monitoring of resources, equipment, and personnel reduces operating losses
associated with downtime and misuse, and also affects capital expenditures through the
control of fuel and logistics. In this context, «Blockchain» [13, 14] generates a
fundamentally different type of impact, as it does not optimize physical processes but
reduces transaction costs and increases trust among project participants through the
immutability of financial data and automation of settlements, which directly affects
investment attractiveness and simplifies financial auditing. Compared to these
technologies, «Drones and Photogrammetry» have a more applied character, since their
economic effect is created by improving the accuracy of monitoring physical volumes
of work, which reduces the risk of cost overruns and disputes, while simultaneously
lowering operational costs for surveying and inspections. Furthermore, «Cloud
Collaboration» environments extend this effect in the realm of information
management, as a unified data environment reduces time and errors associated with
using outdated documentation, positively influencing both operational costs and the
quality of investment analytics. Unlike control and coordination tools, «AR» and « VR»

affect costs by increasing the efficiency of performing complex tasks, as project
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visualization and personnel training reduce errors and accelerate work acceptance,

impacting both capital and operational expenditures.

Increasing budgeting accuracy,
transparency for the investor,
reducing contingencies.

Reducing the project risk profile,
increasing the reliability of ROI
forecasts.

Progress verification for automatic
payments, evidence base for insured
events.

Increasing investor confidence,
simplifying financial audit (Due
Diligence).

T
Impact on investment valuation
1

T
Impact on investment valuation
1

T
Impact on investment valuation
1

T
Impact on investment valuation
1

Reduction of rework by 10-30%
thanks to Clash Detection.

Optimization of material purchases
(forecast of price minimums).

Control the use of expensive equipment,
prevent downtime.

T
Impact on capital expenditure
1

T
Impact on capital expenditure
1

T
Impact on capital expenditure
1

Reducing transaction costs,
eliminating intermediaries in financial

Reduced operating costs due to the
presence of an accurate digital model
of the asset.

Automation of routine control processes,
predictive maintenance of equipment.

Reducing theft, fuel control, optimizing
logistics on site.

chains.
T

Impact on capital expenditure
1

Radical reduction of document flow
and contract administration costs.

T
Impact on operating costs
1

T
Impact on operating costs
1

T
Impact on operating costs
1

T
Impact on operating costs
1

Digital prototyping, clash detection,
automatic estimating.

Risk forecasting, schedule optimization,
market price analysis.

Real-time monitoring of resources,
equipment, personnel, and
environmental conditions.

Smart contracts, transparent supply
chain, immutable transaction ledger.

Functional purpose

Functional purpose

Functional purpose

Functional purpose

| Building Information Modeling

Al /Machine Learning | | Internet of Things | Blockchain |

I Technology L T L) Technology 4

| IMPACT OF DIGITAL TECHNOLOGIES ON COST OPTIMIZATION AND INVESTMENT EVALUATION |
|

I_Technology l

l Technology

| Drones & Photogrammetry

Cloud Collaboration (CDE)

| | AR/ VR (Augmented Reality)

Robotics & Automation |

Functional purpose

Functional purpose

Functional purpose

Functional purpose

Aerial monitoring, measurement of
excavation volumes, inspection of
hard-to-reach places.

T

A single environment for storing and
sharing documentation (Single Source of]
Truth).

T

On-site project visualization, staff
training, remote inspection.

Automated masonry, 3D concrete
printing, exoskeletal robots.

Impact on operating costs
1

Impact on operating costs
1

T
Impact on operating costs
1

T
Impact on operating costs
1

Quick inventory of warehouses,
security control, reduced surveying
costs.

Saving time searching for information,
eliminating errors due to outdated
drawings.

Increasing installation efficiency,
reducing errors during complex work.

Increasing labor productivity, solving

the problem of shortage of qualified
personnel.

T
Impact on capital expenditure
1

T
Impact on capital expenditure
1

T
Impact on capital expenditure
1

T
Impact on capital expenditure
1

Precise control of excavation work,
prevention of volume overstatements.

Reducing travel costs and physical
meetings for international teams.

Acceleration of work acceptance and
handover procedures.

Shortening construction times,
reducing costs for temporary
structures.

T
Impact on investment valuation
]

T
Impact on investment valuation
]

T
Impact on investment valuation
]

T
Impact on investment valuation
]

Visual reporting for remote
stakeholders, increasing transparency.

Ensuring the availability of historical
data for the analysis of future projects.

Marketing tool for selling properties to
investors during the construction phase.

Innovative image of the project,
potential for scaling the technology.

Fig. 2. Impact of digital technologies on cost optimization and investment

evaluation

Source: formed by the author based on [6, 11, 12, 13, 14]

Completing this spectrum are «Robotics and Automation», which generate the

most long term effect, as increased labor productivity and reduced dependence on
human factors allow for stabilization of project schedules and shortening of

construction timelines, directly enhancing investment attractiveness.
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Based on Figure 1-2 and Table 1, a framework for «Investment and Operational
Optimization» will be developed for the integrated application of technological
methods in the execution stages of international projects (see Fig. 3).

The «Investment and Operational Optimization» framework is developed as an
applied management algorithm for capital intensive projects, in which the key
challenge is the gap between investment decisions made at early stages and subsequent
operational management. Its effectiveness is based on the sequential transformation of
investment logic into controllable operational actions with continuous feedback on
capital return indicators, which allows the project to remain within economically
justified limits throughout its life cycle. The application of the framework begins with
the formation of a unified management model, within which the project is considered
as an investment asset with a variable risk and return profile, ensuring alignment of
decisions among investors, the project team, and operational management. At the
initiation stage, the project’s investment hypothesis is formulated and its resilience to
uncertainty is tested using «Target Costing» [1, 2] and the «Real Options approach»
[9, 10], which make it possible to establish permissible cost limits and assess the value
of managerial flexibility. Investment decisions are made based on a scenario range
using «Strategic NPV» calculations, which reduces the likelihood of entering projects
with a formally viable but unstable economy. At the design stage, the investment
hypothesis is transformed into architectural and engineering solutions that determine
the asset’s economics. The use of «Value Engineering» [1] and «Lean Design» [5] in
combination with «5D BIM» [11, 12] and «Generative Design» ensures a direct link
between design changes and life cycle cost indicators, including the «LCC Index» and
the «CapEx» to «OpEx» ratio. Design serves as a financial calibration of future
operations, as each decision is assessed for its long term economic effect. Once design
parameters are fixed, management extends to the supply chain, where procurement is
integrated into the investment and operational model. The application of «e-Sourcing
«Blockchain / Smart Contracts» allows management of price variability and payment

speed, which directly affects «Price Variance» and «Working Capital Turnover»,
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Al analyzes historical data for
accurate Target Cost. Real Options
adds the value of flexibility to
NPV, justifying investments in
uncertainty.

5D BIM instantly shows the impact of]
design on life cycle cost (LCC).
Optimize CapEx without increasing
OpEx.

Blockchain ensures price
transparency. Smart contracts
accelerate capital turnover, reducing
the need for expensive loans.
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real time. The system calculates the
forecast IRR. If the IRR drops, then
a signal is given for Lean
intervention.
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T
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1

T
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1

T
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1
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The mechanism of value creation
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1
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Organizational Portfolio Value

The mechanism of value creation
and solving the gap problem
|

The digital twin simulates the
consequences of risks (e.g.,
delivery delay). RAROC shows
whether the risk is justified by the
current return.

T
The mechanism of value creation

and solving the gap problem
1

T
The mechanism of value creation

and solving the gap problem
1

AR accelerates the acceptance of an
object / project for the start of
operation. The digital passport of the
object increases the liquidity of the
asset and its value when sold /
operated

Operational data through BIM-FM
optimizes maintenance costs,
maximizing social and financial
returns (Yield).

The accumulated data trains Al for
future projects, thereby increasing
the investment effect and strategic
value of the company's portfolio.

Fig. 3. Framework for «Investment and Operational Optimization»

Source: formed by the author himself

Data from «loT sensors», drones, and «kEVM systems» with «Al analytics» are

used to calculate «SPI» and «CPI», followed by recalculation of «VAC» and «Dynamic
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IRR», allowing operational deviations to be linked to capital return and enabling timely
«Lean» interventions. Risk management is embedded in the overall model through
«Digital Twin» and «Monte Carlo Simulation», which provide a quantitative
assessment of the impact of events on «Risk Exposure Value» and «Risk Adjusted
Return on Capital», supporting the validity of management decisions under changing
conditions. After construction is completed, the management focus shifts to the speed
of value creation, as commissioning marks the transition to actual result generation.
The use of «TQM», «AR Inspection», and «Digital Handover» reduces «Time to
Value» and increases asset liquidity. At the operational stage, the quality of prior
decisions is confirmed through energy efficiency, reliability, and overall return metrics.
«Predictive Maintenance», «IloT Analytics», and «BIM FM» allow management of
«Uptime», «Yield on Cost», and «SROI», ensuring stable asset profitability. Project
closure signifies the transition from managing an individual asset to managing a
portfolio, as accumulated data and results are used for the «Al Knowledge Base» and
«Post Project Review», improving the accuracy and economic efficiency of future
projects. The practical value of «Investment and Operational Optimization» lies in its
ability to systematically transform projects into manageable investment instruments,
provided that financial and operational data are integrated and leading indicators are
applied in a disciplined manner.

Conclusions. The study confirms that modern cost optimization strategies and
digital technologies on their own do not create an integrated performance management
system when they remain fragmented across the functions of planning, control, and
execution. The analysis demonstrates that international projects face a persistent
challenge caused by the absence of an end to end mechanism capable of linking
engineering decisions aimed at cost reduction with the dynamics of investment
performance indicators. In response, an «Investment and Operational Optimization»
framework was developed, which eliminates this gap by establishing a logically
integrated model in which each stage of the project life cycle, from «Target Costing

at the Initiation stage to «IoT based monitoring» at the Operation stage, contributes to
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value maximization. As a result, the framework is expected to ensure a transition from
passive accounting to active profitability design and to form a conceptual foundation
that enables international companies to build resilient and adaptive project
management systems capable of operating effectively under conditions of global

uncertainty.
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