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Abstract. The problem of large interstate projects managing is of particular relevance in the
context of investment cooperation expansion between states, the implementation of programs for in-
terstate transport and other infrastructure construction. The growth in the number and volume of in-
terstate investment projects creates a special layer of tasks management associated with the risks of
their implementation, and insufficient accounting and errors in eliminating risks can lead to significant
economic and reputational losses. Chinese international engineering enterprises have accumulated
valuable experience in the implementation of a significant number of interstate projects. However, due
to the complex and constantly changing foreign environment, Chinese enterprises face difficulties in
implementing these projects, including due to the poor understanding of the risks concept and insuffi-
cient risk management technologies. The purpose of the study is to identify the factors and stages of
the implementation of China's interstate projects that are most vulnerable to risks and propose
measures to minimize them based on the concept of risk diversification by the project life cycle stages,
developing general principles of risk management and a system of specific project risks. An analysis of
the results of the implementation of a number of large completed investment projects of the PRC
based on the author's methodology made it possible to formulate the conclusion that for an interstate
project, the priority attention of the authorities should be focused on minimizing the risks of the con-
struction stage. The second risky stage is the turnover and startup stage. For government authorities
and participating companies, the authors formulate a number of practical recommendations on tech-
nologies for large interstate projects risks minimizing.
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AnHomayus. Tlpo6ieMaTHKa ynpaBjeHUsl KPYIMHBIMU MeXIoCyJapCTBEHHBIMU MpPOEKTaMHU
obpeTaeT 0co6YI0 aKTYaJbHOCTb B YCJIOBUSX PACUIMPEHNUS] HHBECTUIIMOHHOTO COTPYAHUYECTBA TOCY-
JlapCTB, peajv3alyy MPorpaMM CO3/JaHHs MEXToCyJapCTBEHHONW TPaHCIIOPTHON U MHOM UHpACTPYK-
Typbl. POCT ync/Ia 1 06bEMOB MEXIOCYJAPCTBEHHbIX WHBECTUIMOHHBIX NPOEKTOB CO3/jaeT OCOOBIH
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MJIACT ynpaBJieHYeCKHUX 3a/]ay, CBSI3aHHbIM C PUCKaMU UX BBIMOJIHEHUS, 2 HeJJOCTATOUYHbIN y4YeT U
OIIMOKU B 3JIMMUHUPOBAHUU PUCKOB MOTYT MPUBECTU K CYIeCTBEHHBIM 3KOHOMUYECKHUM U penyTa-
LUOHHBIM noTepsaM. KuTaiickue MeXxJyHapoJHble HH)XUHUPUHIOBbIE NPeANpUATHSA HAKOMUIN LieH-
HbIM OMNBIT peasM3ally 3HAYMTEJNbHOTO YKCJAA MEXIoCyJapCcTBeHHbIX 00beKToB. OfHAaKO H3-3a
CJIOKHOUW Y MOCTOSIHHO MeHsoleicsl 3apy0eKHOU cpe/ibl KUTalCKUe NPeANpUSTHS CTAJKUBAIOTCS C
TPYAHOCTSIMU B peasiM3alliU JIaHHbIX TPOEKTOB, B TOM UMCJIe, B CUJIY CAa60M MU3y4YEHHOCTU KOHIIEeMN-
UM PUCKOB U HEJOCTAaTOYHBIX TEXHOJOTHUW yNpaBieHUs HUMHU. llenp uccaefoBaHUS - BBIIBUTh
HauboJiee ysI3BUMbIe AJI1 PUCKOB (GaKTOPBI U 3TAlbl peaM3aluyd MeXToCyJapCTBEHHbBIX TPOEKTOB
KuTas v npeajioxKUTh Mepbl MO0 UX MUHUMU3ALIMKM Ha OCHOBE KOHIIENIMU AUBEpCUPUKALUU PHUCKOB
M0 CTaJUsM KU3HEHHOTO 1IMKJIa MMPOEKTAa, pa3BUBasi 06lye MPUHIUIbI YIIPaBJeHUs PUCKAMU U CH-
cTeMy crnelupUIecKUX MPOEKTHBIX PUCKOB. AHa/lM3 pe3y/bTAaTOB peajd3alliy psifa KPYMHBIX 3a-
BEpIIEHHbIX HHBECTUIMOHHBIX TpoekToB KHP Ha ocHOBe aBTOpPCKOW MeTOAMKHU MO3BOJIUA cHopMy-
JIMPOBATb BBIBOJ, O TOM, UTO /JIJI1 MEXKTOCYlapCTBEHHOT 0 IPOEKTAa NPUOPUTETHOE BHUMaHHUeE OPraHOB
yIpaBJIeHUsl CAeAyeT COCPeJOTOYMTh Ha MUHUMM3ALIMKM PUCKOB CTPOUTEJNbCTBA 00bekTa. BTopoi
PHCKOBOH CTaAuel sBsieTcs 3Tan 060poTa U craprana. J[Jis rocy/jJapcTBeHHbIX OPraHOB yIpaBJIeHUS
Y KOMIIAaHUHN-YYACTHUKOB aBTOPbI GOPMYJIUPYIOT PsAJ, MPAKTUYECKUX PEKOMEHJAlUuN M0 TeXHOJIOTU-
SIM MUHUMM3al ¥ PUCKOB peau3alu KPYIHbIX MEXIOCYyJapCTBEHHBIX IPOEKTOB.

Kawuegvble ca108a: MexXTroCcyapCTBEHHBIN NMPOEKT, yIpaBJeHUEe PUCKAMH, ) KU3HEHHBIA LIUKJ
MpOeKTa, uAeHTUPUKAL A PUCKOB, cCUCTeMa (PaKTOPOB PUCKA, TEXHOJIOTUH YIIPABJEHUS pUCKaMU

Jaa yumupoeanus: Esuenko H. H., Ban Csaoxanb. UccnejoBaHue ¢pakTOpoB ynpaBJieHUs] pUCKaMHU

B MEXTOCYyJJapCTBEeHHbIX npoekTax Kutasa // ['ocyapcTBeHHOE U MYHHUIIMNAJIBbHOE YIpaBJieHUe. YUeHble
3anucku. 2022. Ne 3. C. 32-40. https://doi.org/10.22394/2079-1690-2022-1-3-32-40

Introduction

As Chinese international engineering enterprises practice the Belt and Road Initiative (BRI), the enter-
prises are shifting their main targets for market development and project execution overseas. Inter-
state projects have become an important manifestation of China's economic development. Chinese in-
ternational engineering enterprise’s construction capacity and level in some areas have reached a
world-class level, laying a good foundation for Chinese enterprises to realize the overseas strategy as
Fig. 1 shows.

Risk assessment
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Fig. 1. Risk management cycle: basic structure and process!

In Shuoqing W.’s opinion [2], risk management should be dynamically distributed in all phases of
the project life cycle. Researchers have been working on more scientific methods of risk identification.

1 Compiled by the authors based on [1]

T'ocynapcTreeHHOE 1 MyHUIIMIIAJIBHOE yIpaBieHue. YaeHble 3anucku. 2022. No 3 33



Problems of Management
Yevchenko N. N., Wang Xiaohan. Research on factor identification of Chinese interstate project risk management

The authors Bing L. [3] et al. identified and classified project risks into three categories: internal, pro-
ject, and external risks, based on the sources and attributes of the risks.

The authors Gholamreza D. et al. [4] identified and classified project risks into financial, policy and po-
litical, technical, weather and environmental, contractual, design, and construction areas.

The authors Hastak M. et al. [5] developed an international engineering risk assessment model by in-
tegrating project macro-level, market-level, and project-level risk factors according to the different
levels to which the risks belong.

Interstate project risk identification content and process

The list of risk factors for China’s interstate projects is sorted out and includes the following two as-
pects. The authors identify the general list of international engineering risks through literature re-
search. Further case studies were used to gather risk factors for implemented (completed) and per-
formed China’s interstate projects.

1. Literature identification of risk factors in China’s international engineering projects

The literature selected by the authors is scholars or practitioners in the relevant fields in China and
abroad. The literature identifies risk factors from a full life cycle perspective of interstate projects. The
identifying general risk factors for interstate projects through the literature studies helps to create a
list of risk factors and a provide clear risk breakdown structure.

Guangning Z. et al. classified project risk factors into external risk, design risk, procurement risk, con-
struction risk, project management risk, and safety, environmental and health (HSE) risk [6].

Lin P. used hierarchical analysis to divide the second level of risk factors into a schedule, cost, quality,
and safety. The third level is divided into political, natural, economic, and technical indicators [7].

The author Qiang L. et al. constructed a dynamic model of interstate project whole life cycle risk man-
agement based on the different characteristics of risks in each stage of the interstate project life cycle.
Twenty-three risk factors are divided into five life cycle stages in the case study [8].

Chuang L. categorized 27 risk factor indicators into 9 categories such as political, economic, socio-
cultural, natural, managerial, and technological for hierarchy analysis [9].

Eskander R.F.A. classifies 37 risk factors into acts of god, physical, economic, political, design and con-
struction risk hierarchy [10].

As shown in Table 1, summarizes the list of literature studies that examine risk management involving
international engineering projects.

Table 1 - List of literature research on risk identification
of international engineering projects?

Years Characteristic Source
2017,2012 | Industry specifics - energy carriers, energy [7], [14]
2019, 2020 | Industry specifics - transport infrastructure (railway) [8], [12]
2017,2019, | Research ofrisks in the project life cycle system [11], 6], [8]
2019

4 2012,2015, | Decision-making technologies in risk management of [14
2018,2018, | international projects [13

2019

1, {15, [10],
1, 19]

An analysis of the data in Table 1 shows that with the start of the «One Belt One Road» project (2017),
the number of scientific publications on risks for industry and logistics international projects has in-
creased, and research has begun on risks in the project life cycle system.

1 Compiled by the authors.
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Thus, the analysis of literary sources on the risk management of the implementation of investment
projects of authors from China showed, in general, the lack of a systematic approach in building a clear
system that would become risk management technologies for management. It is especially important
to develop such a system for interstate projects, the costs of which significantly exceed the costs of
domestic projects.

It should be noted that international projects have a significantly more pronounced risky nature, which
actualizes the creation of risk management technologies specifically for such projects. The authors
believe that such a technology should be based not only on a comprehensive analysis of the current
ongoing projects, but also be formed taking into account the database of minor and significant risk
cases of unsuccessful international investment projects.

2. Case studies of China’s successful and failed international engineering projects

Chinese international engineering enterprises have accumulated valuable successful experiences and
failed lessons in numerous interstate projects. Therefore, in combination with specific interstate project
cases, risk factors closely related to Chinese international engineering enterprises can be identified as

a supplement to the list of risk factors identified in the literature in the field of practice.

Table 2 - Risk factors of interstate projects in China’s
successful and failed international engineering projects!

Num-

Project Name Project Project Result
ber Location

1 An oilfield offshore Southeast The Subcontractor project duration was extended

platform manufacturing | Asia by 4 months. General Contractor fails to complete

project one-third of the contract work within the construc-
tion period. Termination of the contract by
the owner. Losses of up to US$18 million.

2 China-Myanmar Oil and | South Asia | The project was completed on schedule and is a pi-

Gas Pipeline Project oneering project of China's BRI in Myanmar.

3 Mecca light-rail project | West Asia During the construction of the project, it was
discovered that the actual amount of work was sig-
nificantly higher than the amount of work anticipat-
ed at the time of contracting. The project ultimately
resulted in a huge loss of about US$630 million for
the Chinese contractor.

4 A power engineering South Asia | Completed on schedule and highly praised by the

project local government.

5 A2 freeway project Central The project contractor decided to abandon the pro-

Europe ject to avoid greater losses. As a result, the project
owner issued a US$271 million claim.

6 A power station expan- | Africa The owner suspended the contract due to a serious

sion project delay in the construction schedule.

7 A power station project | South Asia | Blind bidding, inadequate research, failure to com-
municate with the owner.

8 A subway project West Asia Project schedule delayed.

9 A coal mining project South Asia | Project completion and handover on schedule.

10 | Abridge construction South Asia | Completed on schedule and highly evaluated by

project the government.

11 | Long-distance crude oil | Africa The contractor's procurement costs have increased

product pipeline project significantly, reducing the profitability of the pro-
ject.

12 | Asurface oil field water | Africa The contractor pay millions of dollars in additional

injection project procurement cost.

1 Developed and compiled by the authors
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13 | A natural gas pipeline South Asia | Project schedule delayed.
project

14 | A hydro-power station | Africa The project was completed on time, gaining a repu-
project tation and market for the contractor.

15 | Athermal power plant | Southeast The project schedule is delayed and costs are
project Asia exceeded, but the quality of the project meets

the owner's requirements.

16 | Natural gas pipeline Eastern The project was completed on schedule and the con-
cross-border section Europe tractor summarized and formed several core
shield project technologies.

17 | Ahigh-speed rail South The contractor suffered a huge loss of bid cost.
project America

Through the analysis of key risk factors of the 17 cases in Table 2, it is concluded that the risk factors
of Chinese interstate projects are mainly concentrated in the following aspects.

1. Political risk. For example, in case 2, Myanmar politics is in transition and there are numerous con-
tradictions and risk factors. Creating uncertainty for the project. In case 17, only three days after
the contractor won the bid, the project site government changed its mind and canceled the bid.

2. Socio-cultural risk. For example, in case 2, there are frequent military conflicts in northern Myan-
mar, through which the project passes. Cultural differences, religious differences, linguistic diversity,
customary taboos, and lack of labor motivation pose risks to the smooth implementation of the pro-
ject. In case 3, project construction required passage through an Islamic holy site, an area closed to
non-Muslim personnel. Re-recruiting Muslim engineers resulted in project delays and increased costs.

3. Natural risk. For example, in case 1, the contractor and subcontractors underestimated the com-
plexity of the weather and marine environment at the project site, creating unforeseen difficulties for
construction. In case 3, the local weather is hot, dry, and sandy, and access to fresh water is difficult,
which seriously affects the normal construction of the project. In case 16, the equipment shield ma-
chine needed to be shipped back to China before the river froze over, otherwise, the schedule would
have been delayed by at least 3 months. Strict schedule requirements were imposed on the contractor.

4. Economic risk. For example, in case 3, the project contract currency is the Saudi currency, and ex-
change rate fluctuations during the life of the project have caused some degree of loss to the project.
In case 7, the local currency depreciated significantly during the life of the project, but the contract
provided for the payment of rupees to the contractor to settle at a constant price. The contractor
suffered a significant exchange loss.

5. Legal risk. For example, in case 8, the duration of the project encounters a change in tax policy in
the country where the project is located, and the government requires a significant increase in the in-
dividual income tax rate for foreign corporations and individuals in its territory. Contractors' project
profits are significantly impaired. In case 7, the contractor did not research the construction industry
laws and regulations in the country where the project was located in advance. It was not clear that
night blasting operations were not allowed in the country, which affected the project construction
schedule.

6. Owner risk. For example, in case 1, the project owner has a strict HSE management system, while
the contractor's HSE management level has a gap with international standards. The contractor's HSE
workflow was not approved by the owner, resulting in several suspensions of construction.

7. Design risk. For example, in case 3, the owner appointed an international firm at the project site to
perform the design work, resulting in a delay in the design schedule and further shortening the project
duration.

8. Consulting supervision risk. For example, in case 6, the consulting engineer is directly appointed by
the owner and makes some unreasonable decisions. In case 9, the British consultant hired by the own-
er was unfamiliar with Chinese standards, which brought resistance to the acceptance phase.

9. Subcontractor risk. For example, in case 10, the actual capacity of the subcontractor does not match
its qualification, and the construction process cannot meet the requirements of the project supervisor.

36 State and Municipal Management. Scholar Notes. 2022;(3)
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10. Procurement management risk. For example, in case 11, when the contractor purchased raw mate-
rial, the price increased by an average of 40,56% over the bid budget. In case 12, the contractor's lack
of understanding of the owner's bid document criteria led to a later increase in the number of certain
valves purchased from 15 to 314. In case 13, contractors lose actual control over materials and equip-
ment, resulting in a series of risk events such as equipment transportation damage and customs clear-
ance delays.

11. Site management risk. For example, in case 10, the project construction was severely disturbed by
local residents. Equipment and materials could not be delivered to the site in time, and the construc-
tion schedule was seriously delayed.

12. Health and Safety Executive (HSE) risk. For example, in case 1, the owner's HSE management re-
quirements were extremely strict. In practice, the contractor did not follow the procedures carefully.
There was even an accident in which employees smoked on board and started an indoor fire. In case
15, the project had a large number of personnel and a large workload of intersecting mechanical
equipment installation, which posed a greater threat to the safety and health of personnel.

13. Financial management risk. For example, in case 9, the contractor did not take into account the
problem of project arrears when preparing the plan for the use of funds. The owner's failure to make
timely progress payments caused a shortage of liquidity for the contractor, resulting in the suspension
of the project.

14. Organizational personnel risk. For example, in case 1, the hired foreign project manager was not
able to communicate directly with Chinese personnel because he was not familiar with the background
and culture of the Chinese company. The contractor paid him a salary equivalent to dozens of times
that of the Chinese project manager but failed to secure rights and benefits for the contractor. The
subcontractor project manager was able to make full use of the good communication mechanism to
gain the trust and support of the owner, which eventually turned the subcontractor into a profit. In
case 2, the translator hired by the contractor had difficulty mastering multiple ethnic languages, and it
was difficult to avoid ethnic conflicts in the selection of personnel. It caused great difficulties in the dai-
ly communication of the project and the coordination and communication with the local government.

15. Contract risk. For example, in case 3, poorly defined contract scope, unreasonable pricing meth-
ods, and unclear design standard provisions can have serious negative impacts on contract execution.
In Case 5, the contractor underbid for a variety of reasons and was a significant factor in the eventual
termination of the project.

After analyzing the cases in Table 2, the following characteristics of the risk factors faced by Chinese
contractors in interstate projects were summarized.

A. Chinese contractors have relatively limited design capabilities and lack Chinese standards with in-
ternational standards and recognition strength. More project owners choose international design
companies for project design, and contractors have insufficient ability to integrate project design re-
sources. Chinese engineering industry standards are limited to petrochemicals, railroads, and other
fields, and are not well recognized internationally.

B. Project bidding errors are a major constraint on the contractor's ability to select projects. Contrac-
tors are interested in blindly expanding their international business volume in pursuit of performance.
Or making blind bidding decisions by placing more emphasis on the political significance of the pro-
ject, which ultimately leads to project losses.

C. The shortage of interstate project management talent in China virtually raises costs for contractors.
Professional talents for various types of interstate projects, and the training of language talents need
to be improved.

D. The stability of the political and social environment in the project country is a prerequisite for
the success of the project. China has a lot of interstate projects in countries with relatively unstable
politics and backward economic development. The external environment in such countries brings
more uncertainty to the project.
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List of China’s typical project risk factors for international engineering projects

Through literature research, the author identified a list of risk factors underlying interstate projects.
A large number of cases were also used to identify representative risk factors in the field of interna-
tional engineering projects in China. After synthesis, the list of China’s typical project risk factors is
obtained as shown in Table 3.

Finally, the occurrence of risk factors in each phase of the project life-cycle was categorized and sum-
marized through interviews with international engineering project experts. As a life cycle of projects,
4 stages are distinguished: [ - represent the feasibility stage of the project life-cycle. II - represents
the project planning and design stage. I - represents the construction stage, and IV - represents
the turnover and startup stage.

Table 3 - List of China’s typical interstate project risk factors?

Risk factor category Risk factor indicators Main stages to occur

Political instability risk I I MV

Political risk International relations risk [ IMNV
Government intervention risk oDmiv

. Risk of inadequate law and regulation I IV

Legal risk k .
Legal and policy changes and differences Omv
Natural force majeure risk m v

Natural risk

Adverse natural conditions risk oODmiv
Socio-cultural risk Social security risk Omv
Cultural differences risk I IV
Macroeconomic risk I I
Economic risk Exchange rate risk oODmiv
Price fluctuation risk ODmiv
Interest rate fluctuation risk ODmiv
Organizational personnel risk oDmiv
Site management risk oDmiv
Management risk Procurement management risk Omv
HSE management risk oODmiv
Financial management risk I IV
Owner's risk ODmiv
Consulting supervision risk Imv
Behavioral risk Design risk I I
Supplier risk Omv
Subcontractor risk ODmiv
Bidding risk I 1
Contract risk I IV
Operational risk Insurance risk Omv
Claim risk mv
Transfer risk \%)
Technology risk Te.schnical.standard risk I I
Risk of using new technology OImv

The distribution of each project risk factor indicator over the project life-cycle is shown in Figure 2.

As shown in Figure 2, there are 10 risk factors occur during the feasibility phase of a project. The pro-
ject risk factors gradually increase with the owner's investment and the contractor's work. The most
significant (maximum) risk occurring phase is the project construction phase. Therefore, project for-
mulation, feasibility studies, strategic design, and approval are not the primary (priority) components
of interstate project risk management.

1 Developed and compiled by the authors.

38 State and Municipal Management. Scholar Notes. 2022;(3)



IIpo61emMbl ynipaBjieHUs
Esuenko H. H.,, Ban Csioxanb. HccaedogaHue hakmopos ynpasaeHusi puckamu 8 MexczocydapcmeeHHblx npoekmax Kumas

30
20

10 - ; i
, . = O
Feasibility stage  Planning and design  Construction stage Turnover and startup
stage stage

Fig. 2. Distribution of risk factors over the project life cycle?

Project construction phase risk management should be given top priority. Although the project phase I
faces the least amount of realistic risks if combined with case studies and experience. Considering the
potential risk factors comprehensively, can reduce the probability of risk occurrence in phases II, III,
and IV to a certain extent. Therefore, the efficiency of risk management for stage I is relatively high.

Conclusion

As international engineering projects involve a wider range of fields, the requirements for project man-
agement are gradually increasing. Based on the current development status of international engineering
projects in China, the authors put forward the following suggestions for project management enhancement.

1. It is important to establish a professional and experienced project management team, conduct regu-
lar professional training, hire experienced foreign experts in the project field, or cooperate with other
project management organizations. During project implementation, all personnel should continuously
identify and update the list of risks6 based on the bottom-up principal.

2. Itis important to encourage enterprises to make a reasonable choice of project markets.

3. On a national scale, it is necessary to create a database of international projects risks. This will allow
quantification of design data indicators and provide scientific advice to international engineering firms
and teams.

4. In order to minimize management risks and redistribute some project risks, the contractor may
wish to form a consortium with local or high-value contractors to bid.

5. Before entering the international market, it is advisable for a company to comprehensively study
and analyze the technical feasibility of the project, the financial capacity of the owner, as well as na-
tional stability, international relations, relevant policies and regulations, public order and security, re-
ligious customs, natural environment, and market conditions within the project area.

6. It is important for the contractor to fully understand the content of the tender documents before
submitting a bid. The process of signing a contract also requires special attention. Once a contract has
been signed, it is important to focus on managing communications for its implementation/changes.

7. A separate problem, not addressed in this article, is the task of insuring the risks of international
projects. This problem sometimes turns into a separate task of choosing a company - a reliable insur-
ance partner - and purchasing insurance.

Thus, following the dialectic of the research transition from the general to the particular, the authors
believe that in the study and creation of a risk management system for an international project, a clear
system should be built:

- the first stage is the identification of the most general conditions, areas and features of the project
implementation;

- the second stage of building a more detailed, deployed risk management system is the identification
of stages and elements of the structure of the project life cycle;

- the third stage in diagnosing and clarifying the direction of building the most complete risk system is
the definition, comprehensive study, scientific assessment and prioritization of risk factors linked to
the project life cycle.

1 Developed and compiled by the authors.
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