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Abstract

Introduction. The global practice of implementing investment projects distinguishes EPC and EPCM contracts as the
most promising strategies for implementing complex infrastructure and industrial projects. In Russia, the EPC contracting
scheme is the most common one in the oil and gas industry, largely in implementing foreign projects in the Russian
Federation. In other industries, the development of the EPC market in the Russian Federation is in its infancy.

The article looks into the problems during implementing investment and construction projects in People’s Republic of
China and which should be considered in the Russian Federation. The aim of the study is to identify the existing problems
of the EPC contract and set forth some ways of addressing them.

Materials and Methods. A comparative analysis of the construction project management methodology based on signing
an EPC contract has been performed.

Research Results. Based on the analysis of the problems of controlling the budget of the EPC contract in China, a
methodological guide for working with the budget of the EPC contract has been developed.

Discussion and Conclusion. Enterprises that have signed an EPC contract need, most importantly, to standardize the
project's budgeting management system, to improve project change management, to optimize supply chain management
of material resources, to develop an algorithm of addressing the problem of exceeding the budget limit and to improve
the budget assessment mechanism accounting for the current actual situation. It is assumed that owing to the above
measures, the effectiveness of budget control of general contracting enterprises of EPC contracts will be enhanced.

Keywords: EPC contract, investment and construction project management, budget control, design errors, construction
cost, construction deadlines
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cuM B Hacrosiiiee Bpems cxema EPC-koHTpakToBaHus Hanbolee pacnpocrpaneHa B cepe HedTera3oBoi NpOMBIIIICH-
HOCTH, B OCHOBHOM IIPH peajM3alliy 3apyOeKHBIX MPOEKTOB Ha Teppuropuu PO. B ocTampHBIX OTpacisx pa3BHTHE
priaka o cxemam EPC B P® HaxoauTces B 3a4aTOYHOM COCTOSTHHH.

B crarbe paccmarpuBaroTcest mpo0ieMbl, KOTOPbIE BO3HUKAIOT IIPH Pean3aliii HHBECTHIIHOHHO-CTPOUTENIBHBIX IPOEKTOB
B KHP u xotopsle cnenyeT yuutsiBaTh B PO.

Iens ncecnenoBaHUS — BBIABUTH CyHIeCTBYIOIHE mpoosembl EPC-koHTpakTa 1 npenioXuTh MyTH UX PEIICHNUS.
Mamepuanst u memoowi. IIpoBeieH CpaBHUTENBHBIH aHAIN3 METOAOJIOTHH YIPABJICHHS! CTPOUTENILHBIM MPOEKTOM Ha
ocHoBe 3axtoueHns EPC-koHTpakra.

Pezynomamut uccnedosanusn. Ilo ntoram ananmsa npodieM xkoHTpoisi Oromkera EPC-kortpakra B8 KHP paspaborano
METOIMYEeCKOe PyKOBOACTBO 10 pabote ¢ 6romkerom EPC-koHTpakTa.

Odcyacoenue u 3axknouenue. [peanpustusm, 3axmounBiinM EPC-KoHTpakT, HE00X0IMMO MPEX/Ie BCEro OCYIIECTBUTh
CTaHAAPTHU3ALNIO CHCTEMBI YIIPABJICHHS OI0PKCTHPOBAHNEM MPOEKTA, YIy4IINTh YIPABICHHE N3MEHEHUSAMH B IPOEKTE,
ONTHMU3UPOBATH YIPABICHUE LETSIMH TOCTABOK MAaTEPHAIBHBIX PECYPCOB, pa3paboTaTh aNrOPUTM PEIICHHS IPOOIEMEI
NIPEBBIICHHS JTUMUTA OI0JKETa U YIIy4IIeHHUs] MEXaHU3Ma OIIEHKH OI0/KeTa C yUEeTOM CIIOKHMBIIEHCS (paKTHUECKOH cu-
tyauu. [Ipeamnonaraercs, uro O6xarogaps 3TUM MepaM 3QQEeKTHBHOCTH O0/KETHOIO KOHTPOJISI TEHIIOJPSAHBIX Mpe/-

npustuii EPC-k0HTpakTOB OyAeT MOBHIIICHA.

Katouesnie ciioBa: EPC-koHTpakT, ynpaBieHne MHBECTHIMOHHO-CTPOUTEIBHBIM IIPOESKTOM, OOJUKETHBIH KOHTPOIIb,

OLIHOKHU IIPOCKTUPOBAHUA, CTOUMOCTb CTPOUTEIILCTBA, CPOKU CTPOUTCIILCTBA

s uurupoBanus. Jlu lyn, 3enennos JI.B., [Tupko 1.B., Ty3zxykor K.B. UccnenoBanue mpobiem OF0IKETHOTO KOH-
TpoJst U cTpaTeruit B nmpoektax EPC, peanmsyempix B Kuraiickoit HapogHoit pecriyommke. Cospemennvle meHOeHyuu 8
cmpoumenscmae, 2padocmpoumenvcmee u nianuposke meppumoputi. 2025;4(3):77-84. https://doi.org/10.23947/2949-
1835-2025-4-3-77-84

Introduction. Since the 1980s, the State Council of the People's Republic of China, various ministries and commis-
sions in the field of construction have prepared and issued documents pertaining to the general contract, and a new trend
has emerged in the engineering contracting market, i.e., customers have increasingly been making use of the general
contract construction regime in investment projects.

Back then, the government issued regulatory documents regulating the implementation of the EPC methodology. The
implementation of the methodology and the implementation of pilot EPC projects in China started in 1984. In September
1984, testing of a general contracting regime got underway at chemical industry facilities. In November 1997, the "Con-
struction Law" came into effect in China showing direct support of the introduction of a general contracting regime, and
in August 1999, the Ministry of Construction issued a document "On Guiding Decisions on Promoting Large Design
Units for Creating International Engineering Companies.” In this document, it was assumed that integrating a number of
survey and design departments into international engineering companies with possible signing of a general contract for
design, procurement and construction would take about five years. In early 2014, the relevant ministries and commissions
of China issued a general directive for further expansion of the application of the EPC contract concept. The directive
was aimed at correcting and improving the existing investment and construction project management system, increasing
responsibilities of an EPC contractor and management personnel, training a talent pool of the youth, etc. As a result of
the activities, an EPC contractor regime started developing rapidly in China.

Design, Procurement and Construction include a general contract, according to which a general contractor takes on
full responsibility for implementing a general contract model: design, procurement, construction and commissioning of a
premises at a specified time with a fixed cost and ensuring the required work quality and safety. The most critical feature
of the EPC regime is to make the most of the role of market mechanisms. The project owner will not firstly only consider
it as an investment project, but it is also necessary to account for all the project participants’ interests prioritizing designers
and contractors.

The aim of the study is to identify and investigate the problems associated of controlling EPC contract budgets.

Materials and Methods. The study made use of the methods of comparative analysis of a traditional general contrac-
tor agreement with an EPC contract. Given that a fixed contractual price is used while signing an EPC contract, an EPC
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contractor has hardly any possibility of changing the price, except for emergencies. This compels an EPC contractor at
the tender selection stage to perform a detailed calculation of its price, accounting for a meticulous analysis of prices for
building materials and technological equipment, and launch preliminary negotiations with potential subcontractors on
pricing policies for certain construction and installation works.

Problems of EPC contract budget control are as follows:

1. Insufficiently justified development of a construction project budget based on the existing methodology of managing it.

First of all, the internal control mechanism of EPC-contract enterprises is flawed. Some EPC contractors choose to
ignore the significance of internal control management, and their management system has serious flaws making the
company not able to manage budgeting effectively, which ultimately impacts the financial stability and efficiency of
a project [1]. In some cases, a project budgeting method is not always scientifically viable. While preparing a project
budget, employees of some EPC contractors rely only on historical data, i.e., they budget based on cost data for the
previously completed projects neglecting the influence of external factors such as changes in market conditions and
introduction of new technologies, which results in budget deviation from the actual costs. Finally, budgeting infor-
mation is not transparent, and data is not updated in a timely manner leading to incomplete and accurate budgeting
information, which increases risks of a project failure.

2. Flawed change management in a project.

EPC contracts involve lots of participants influenced by adjustments to technical parameters, changes in a customer’s
needs and a market environment, etc. In order to ensure unconditional completion of a project, an EPC contractor might
make changes to the scope of work in the course of construction if necessary and on a customer’s consent.

Changes in a project will inadvertently impact an EPC contract's budget control system, and there are budget control
risk points in each aspect of change management in an EPC contract. Some changes in a project might not be detected in
a timely manner resulting in uncontrolled change management; even if changes were identified, due to insufficiently
effective assessment methods and the management personnel’s professional level, the assessment of changes in a project
was insufficiently accurate, which might have a negative impact on management decision-making. On the other hand,
communication channels and negotiations between an EPC contractor and interested parties do not always run smoothly,
and project changes are not always responded to well, which has further impact on the accuracy and reliability of project
budget control [2].

3. Disruptions in the management of supply chains of material resources.

Some EPC contractors do not manage the supply chain of material resources in a proper way frequently causing the
following situations to occur. Firstly, delays in the supply chain might result in the equipment and materials needed for
the construction of the facility not being delivered to the construction site on time having a serious effect on the progress
of a project. Secondly, the quality of the materials or equipment supplied might not comply with regulatory requirements
and design solutions so that an EPC contractor has to spend time and/or financial resources on repairing and replacing the
equipment at hand increasing the actual cost of a project. Thirdly, a supplier itself might have financial difficulties causing
a violation of contractual obligations. On top of that, other unforeseen circumstances might occur during the implemen-
tation of the ICP, and an EPC contractor's contingency plan might be flawed, which increases the uncertainty around
implementing an EPC contract.

4. An unconventional approach to managing budget overspending.

In the course of project management, it is necessary to constantly keep track of the budget of an EPC contract.
A project budget might be seriously affected by changes in market prices for equipment being used that can have a fairly
large range of fluctuations compelling an EPC contractor to constantly keep track of the prices and make timely changes
to a project implementation strategy [3]. Secondly, some insufficiently substantiated provisions in the tender documenta-
tion might also lead to budget overspending, e.g., the subject of a contract is not clear and a contractor will have to take
unwise decisions on additional responsibility, etc.

Research Results. A strategy for responding to EPC contract budget control issues is as follows.

1. Standardization of project budgeting management procedures.

First of all, while signing an EPC contract, an enterprise should pay attention to an internal control mechanism, specify
the responsibilities and powers of each individual department and employee, and comprehensively strengthen control and
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management of all the budgeting aspects [4]. Relying only on data from previously implemented similar projects in budget-
ing might easily lead to bias, so an EPC contractor's management staff should employ a range of budgeting methods. In
addition to data on similar projects, the impact of changes in current market conditions, introduction of new technologies
and other factors should be considered, data search and analysis methods applied, project characteristics combined with a
trend analysis and risk assessment in order for a scientific assement of the cost structure of the budget. Finally, while imple-
menting EPC contracts, an EPC contractor is to identify the channels for collecting and transmitting information so that
relevant information can be transmitted to the employees in a timely and accurate manner for decision-making to take place.

2. Improvement of change management in a project.

In order to enhance the quality and effectiveness of project budget control, an EPC contractor is to improve the fol-
lowing aspects of its work. First, an EPC contractor is to come up with comprehensive change management policies and
procedures, specify the process of identifying, registering, evaluating, approving, and introducing changes, to ensure
consistency and transparency in change management, and reduce the number of unauthorized changes. Secondly, an EPC
contractor is to create a project office, i.e., an interdepartmental group for assessing changes that emerge during project
implementation including the finance director, the project manager, the heads of the estimated contractual and production
departments, the head of construction and other experts.

The Project Office has a special responsibility for assessing the validity, necessity and impact of changes and decides
on the approval of certain directives to ensure that the changes are in line with the overall interests of the project. In
addition, EPC contractors need to make use of modern information technologies in order to design an intelligent change
management system and a system for predicting their impact on a project budget based on accumulated data [5].

3. Optimization of supply chain management of material resources.

While managing logistics, i.e., supply chains of material resources, EPC contractors are to comprehensively assess
potential suppliers, i.e., their technical capabilities, reliability, experience, quality management system, etc. Use big data
analysis technology in order to improve the efficiency and accuracy of supplier assessment and ultimately design a sup-
plier assessment database. Such a database could be employed in order to select cooperation partners. Partners with a
good reputation and reliability should be chosen to ensure the stability of material supply chains. At the same time, EPC
contractors are to develop and submit requests for suppling material resources to supplier databases in a timely manner
in order to design a long-term supply management mechanism. When it comes to the issues in the existing supply chain,
an EPC contractor is expected to switch to alternative suppliers in a timely manner in order to avoid grave consequences
jeopardizing a project [6].

4. A viable solution to the problem of project budget excess.

An EPC contractor is to account for a market landscape and actual financial condition of an enterprise, keep track of
the budget of each project, increase the ability of integrated management of project, procurement and construction activ-
ities, and design and develop a common cost management and budgeting model for a project accordingly. In order to
design a profitability management system for the project, identify the point of balance of profit and loss as well as posi-
tioning of an enterprise in a market and to create a target budget limit system [7].

In particular, an enterprise management should take the following measures to scientifically address the problem of
budget excess. First, an EPC contractor is to design a flexible and dynamic procurement mechanism, establish long-term
cooperative relations with suppliers in order to obtain large price concessions, and adjust the procurement plan in a timely
manner for adapting to market price changes. Secondly, an EPC contractor is to reinforce the interaction of structural
units while drafting tender documents to ensure clarity of the scope of a proposal, viability and feasibility of a customer's
requirements, as well as avoid unreasonable provisions on unlimited liability. At the same time, EPC contractors are to
build a professional legal team to confirm the compliance of the tender documents in order to avoid legal disputes and
increase the costs of an enterprise. Finally, EPC contractors can plan and coordinate budget control work ahead of time,
reinforce communications between a contractor and a customer, identify a target date for project completion, forecast and
adjust as early as possible during budget preparation in order to facilitate project progress and monitor costs.
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5. Improvement of budget assessment mechanisms.

In order to further improve the quality and efficiency of an EPC contract budget control, contractors are to improve
the project budget assessment mechanism and comply with the principles of targeted management, as well as to design a
personnel management system [8].

On the other hand, EPC contractors are to come up with proper standards and budget estimates for employees in
compliance with the content of their work they are held accountable for. For project managers and employees directly
accountable for a project workflow, more specific and quantifiable indicators such as cost management levels and work
completion levels can be employed to assess budget efficiency [9].

By now, China has already gained positive experience in implementing investment and construction projects based
on EPC contracts.

Let us consider as an example an implemented project based on an EPC contract "Construction of a Photovoltaic
Power Plant with a Capacity of 50 MW",

The total contract value is 250 million yuan (including design, purchase of equipment and construction).

The duration of an ICP implementation is 12 months.

The aim of budget control is to maintain the cost deviation within + 3%.

1. Budget preparation stage.

1.1. Detailed budget breakdown by cost items (Table 1).

Table 1
Contract budget
Cost item Budget value, yuan % Recommendations
Project 12,000,000 4.8 Reducing the number of changes
Purchasing photovoltaic 120,000,000 48 Accoun.tlng for exchange rate
modules fluctuations
Buying an inverter 30,000,000 12 Receiving discounts for a purchasing
volume
Construction and installation 60,000,000 24 Time mar_lagement_ of workers and
fees construction machines
. Reduction of optional expenses
Project management fee 15,000,000 6 uetl P .I xp
(e.g., transportation)
Reserving financial resources due to
Risk reserve 13,000,000 5.2 weather conditions, increased material
prices, etc.

1.2. Key control indicators.

Project optimization: using a BIM model for more accurate calculation of excavation volumes, which will cut the
budget by 2 million yuan.

A contract with a supplier of components is signed according to the "open contract™ scheme stipulating a price fluc-
tuation of no more than = 2% [10].

2. Dynamic control of a project during its execution.

2.1. Monthly expense analysis (month 6).

Table 2 shows the actual figures for the 6 months of a project implementation.
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Budget: planned, actual, deviation

Table 2

Budget, Actual expenses Analysis
Indicators thousand P '| Deviation, % y Corrective measures
thousand yuan of the causes
yuan
Increase in prices for
Photovoltaic panels. 6000 6 300 ‘5 §|I|con m.aterlals gauses Risk rgsgrve budget
Solar panels introduction of price of 3 million yuan
adjustment provision.
The remainder of the
Construction Using ready-made budget funds is trans-
. . 3000 2700 -10 . .
and installation brackets saves time ferred to the risk re-
serve
Owners’ new require- | Initiating submitting
Design changes 200 500 +150 ments for the storage an application for

system energy

changes

2.2. Management tools.
Early warning mechanism: if individual expenses exceed the budget by 5%, this automatically triggers management audit.
Purchase record journal: real-time update of information on equipment delivery and payment avoiding overspending

on advance payments.

Final project indicators

Table 3

Result Data
Total cost 253 million yuan (+ 1,2 %)
Savings Construction optimization has saved 4 million yuan

Overspending

Design changes increased the costs by 3 million yuan

Conclusion

The cost deviation is maintained within the target range

Discussion and Conclusion. An analysis of the work of EPC enterprises in China on budget control has shown that
there are still some issues to be resolved.

Based on the results of the analysis (Table 3), the following conclusions can be made:

1. Equipment purchasing calls for preliminary price fixing (price calculation based on analyzing market offers).

2. The resulting savings from construction can be employed for overspending compensation caused by the other

budget items.
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