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Abstract 

This article is devoted to identifying and evaluating specific project constraints in the implementation of 
oil field development projects.  The author's approach to managing the limitations of the development 
project, taking into account the industry specifics, is presented. By managing the constraints of an oil field 
development project, the authors understand the process of forming and making a management decision 
aimed at identifying and classifying by types of limiting factors that affect the profitability and risks of 
projects. The study formed a sequence of stages for identifying, evaluating, and managing project 
constraints, and established the relationship between the riskiness of the development project and the levels 
of project constraints management. The typology and characteristics of the management levels of project 
constraints are given and the actions of the Manager for each level are defined. A grouping of development 
project risks in the context of limiting factors and a method for determining classes of restrictions is 
proposed. The study identified 22 key constraints inherent in development projects and formed a system of 
values of the score scale for evaluating the levels of project constraint management. The relationship 
between the project's risk profile and the levels of project constraints management is established. 
Unmodified and partially modifiable constraints are considered as areas for further identification and 
assessment of project risks. The proposed concept will provide the project Manager and potential investors 
with the necessary information to make decisions about whether to participate in the project and provide 
methods for responding to risk.  
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1. Introduction

The business management of modern oil companies is based on the project approach, due to the

increase in the number and cost of oil field development projects, which are characterized by a significant 

implementation time and, therefore, high risks. Therefore, the issues of assessing and accounting for 

uncertainty factors, and the search for methods to increase the adaptability of oil projects to actual 

conditions of implementation, are especially relevant today. 

Any project for the development of an oil field is carried out in an environment whose inherent 

feature is uncertainty (Nielsen, 2007), related to both the incompleteness of information on the conditions 

for the implementation of the project, industry-specific design constraints, and expected results.  An 

important aspect of the development project is the geological information obtained in the course of 

geological, geophysical and geochemical studies, and depends on the ability to interpret the data obtained. 

Therefore, uncertainty in oil field development projects is present (Khalikova, Gerasimova, & Prokofieva, 

2019) both at the stage of exploration and subsequent stages of development. 

Uncertainty is due to the presence of factors (Sokolov & Tokarev, 2008), in which the results of 

actions are not deterministic, and the assessment of the influence of these factors on the profitability of the 

project is unknown. 

From the point of view of project management, such factors within the framework of the project are 

project limitations, which are the main source of project risks, since there is always an uncertainty in the 

implementation of a particular restriction. 

2. Problem Statement

According to GOST 32359-2013 «Oil and gas and oil fields. Development design rules», the

development of an oil field should be carried out in accordance with the approved project document, the 

type of which is determined depending on the stage of development. This document sets forth technical and 

technological measures, control over the process of developing an oil field and separately identifies factors 

that limit the design of development. 

According to Theory of Constraints (TOC) “restriction” is what prevents an organization from 

achieving its goal (Dettmer, 1998). The theory of constraints gives a systematic look at projects (Leach, 

2014), considers them in dynamics and allows predicting how successful the implementation will be, and 

how changes in the conditions of activity will affect the entire project management system. 

According to the state standard of the Russian Federation - GOST R 54869-2011 "Requirements for 

project management" the definition of the concept of restriction is interpreted as a constraining factor 

affecting the progress of the project. At the same time, the limitations themselves are not defined in GOST, 

and only the functional areas of project management are indicated: content, timing, costs, risks, quality and 

others. 

During the life of the project, management focuses mainly on three basic parameters of design 

constraints: the volume of work performed (subject to the content of the project), time and resources 
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(Gerasimova & Yamilova, 2017). The triple constraint or “project triangle” is the traditional way to measure 

the success of any project. However, the industry specific limitations of the project are not fully taken into 

account. 

The current practice of project management has a large number of foreign national and international 

standards (Avdeeva & Gerasimova, 2015), among which a special position is held by the Guide to the 

Project Management Body of Knowledge - (PMBOK) (PMA, 2013) and the International Project 

Management Standard ISO 21500: Guidance on project management. 

The PMBOK stipulates that one of the project management processes is balancing the competing 

limitations of the project, including the content, quality, schedule, budget, resources, risks, and also states 

that changing project requirements or project goals may cause additional risks (PMA, 2013). Risks, in turn, 

can affect the content of the project, the timing or budget of the project. In this way, PMBOK extends the 

project triangle and shows the relationship between project constraints and project risks. 

 According to ISO 21500: Guidance on project management, project constraints are barriers placed 

on a project. Among the limitations, this standard defines: duration, budget, resources; factors related to the 

health and safety of staff; acceptable risk level; potential social or environmental impacts of the project; 

laws, regulations and other legal requirements. 

All of the above indicates the growing relevance of the problem of the lack of not only a unified 

approach to the composition of design constraints, but also the assessment of specific industry constraints, 

associated primarily with the diversity of their types. 

3. Research Questions

It is impossible to manage restrictions on oil field development projects without identifying and

systematizing specific types of restrictions, evaluating them, and monitoring them. Therefore, in the 

framework of the study, initially, it is necessary to determine and rank specific limitations of development 

projects in the context of classification features. Classification of these restrictions will allow us to develop 

a detailed program for responding to uncertainty (Badiru & Osisanya, 2013) during the project 

implementation, aimed at increasing its profitability while minimizing risk. 

4. Purpose of the Study

The purpose of this study is to develop a methodological approach to assessing the level of

management of restrictions of an oil field development project, in accordance with their type and impact 

on the project result. In order to achieve the goal, it is necessary to create a system for managing the 

limitations of the oil field development project, which allows identifying the risk groups of the project in 

the context of limiting factors. The final result of the study should be a formed risk management model for 

the oil field development project. 
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5. Research Methods

This study presents the author's approach to managing the limitations of an oil field development

project, taking into account industry specifics. 

Under the constraints of a project for developing an oil field, the authors understand the process of 

developing and making a managerial decision aimed at identifying and classifying by type of limiting 

factors that affect the profitability of the project and increase its risks. 

As part of the analysis of the impact of restrictions on the profitability of an oil field development 

project, a sequence of stages for identifying, evaluating and managing project limitations has been formed 

(Figure 01). 

 

 

 

 

Source: authors. 

Figure 01. Stages of the constraint management system of an oil field development project 

Consider each stage of the constraint management system in more detail. 

At the first stage, determining the limitations of the oil field development project, the authors 

proceeded from the specifics of the sequence of development and operation of oil fields (Suda, Rani, Abdul-

Rahman, & Chen, 2015), which consisted in changing the volume of oil production depending on the stage 

of field operation and were based on geological, technical, logistic and economic information (Figure 02). 

When structuring design constraints, it must be taken into account that all limiting factors can be 

divided into general, inherent in any oil field development project, and unique, inherent in a specific 

development project. 

Defining development project constraints oil field 1

2 Typology of design constraints of a development project oil field 

3 Formation of a matrix of development project constraints oil field 

4
Determining the level of control by type of constraint and risk profile of an oil field 

development project 

5 Formation of a risk management model for an oil field development project 
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Source: authors. 
Figure 02. Limitations of the oil field development project 

In the second phase defined the concept of "type of design constraint", which is a set of unique 

characteristics project limitations based on which you can judge the level of impact of limiting factors on 

OIL FIELD DEVELOPMENT PROJECT LIMITATIONS 

General restrictions Unique limitations 

Content 

Budget 

The construction of 
infrastructure facilities 

Field development of the field 

Direct costs 

Scheme of construction and 
commissioning of wells 

Industrial safety measures 

Environmental protection 
measures 

Indirect costs 

The timing 

Project duration 

Milestones of the project 

Quality 

 Project guidelines 

Compliance of quality of 
resources with the requirements 
of GOST 

Natural factors 

Orographic factors 

Climatic conditions 

Transport and logistics system of 
the region 

Methods of cargo delivery by various 
means of transport 

Organization of labor resources 

Geological and technical factors 

  Geological and physical limitations 

Requirements for the territorial 
location of the object 

The standard of distance from objects of arrangement of an oil field to buildings, 
constructions, the main oil and gas pipelines, compressor, gas-distributing and oil-

pumping stations 

Level of scientific and technological 
progress 

  Production constraints 

The technological scheme of the drilling 
and production of oil 

Economic forces 

The level of domestic and world prices 
for oil and oil products 

Sectoral conditions of the economic 
system (rates of payments for subsoil use, 

excise duties, export duties, mineral 
extraction tax, the dollar against the ruble, 

inflation) 
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the profitability of the project, to identify significant risks and determine the key actions of the project 

manager (Table 01). 

Table 01. Typology of limitations of the oil field development project 
Type of 
restriction Characteristic Project manager actions 

Modified (М) Factors completely 
subject to the 
influence of the 
project Manager. 
The project Manager 
has sufficient 
authority and 
information to 
influence these 
restrictions. 

Deterministic decision making: 
- identification of constraints and their sources;
- define project requirements and scope of work of

the project; 
- formation of the calendar plan and schedule of the

project as a whole, the plan for milestones; 
- project budget development;
- development of an action plan to ensure industrial

safety and environmental protection; 
- identification of risks and development of

measures for their management; 
- monitoring of project schedules.

Partially 
modifiable 
(PМ) 

Factors that depend 
on the conditions of 
the project 
implementation and 
are partially subject to 
the influence of the 
project manager, 
which indicates the 
presence of such 
circumstances in the 
composition of the 
restrictions, in which 
it is impossible to 
influence certain 
components. 

Decision making with a share of risk: 
- identification of restrictions;
- determination of project risks and assessment of

the degree of their impact; 
- development of project implementation scenarios;
- planning and development of the project reserves

system; 
- development of a plan for the use of reserves in

crisis situations; 
- decision-making on project implementation.

Unmodifiable 
(UМ) 

Factors present in the 
implementation of the 
project, beyond the 
direct influence of the 
project manager, but 
which can be 
evaluated. 

Consideration of possible influences: 
- the selection of stringent restrictions;
- consideration of the possible negative impact of

restrictions on the project; 
- identification of significant project risks;
- development of measures to minimize the negative

impact of restrictions; 
- taking into account the project assumptions,

indicating options and describing the situation, in the 
presence of adverse consequences; 

- a refusal to implement the project is possible.
Source: authors. 

The third stage involves the definition of a class and the formation of a matrix of limitations of the 

oil field development project. To form a matrix, it is necessary to evaluate the possibility of a restriction 

(Table 02) and its impact on the project (Table 03).  
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Table 02. Evaluation of opportunities for the origin of restrictions 
Interval, % Point Rating Description 
0-30 1 low The possibility of a restriction is extremely low 
31-70 2 average The design constraint will occur with a sufficient degree 

of probability 
71-100 3 high Design constraint will be implemented 

Source: authors. 

An assessment of the impact of a project constraint is considered from the perspective of the 

materiality of the impact on project profitability. 

Table 03. Evaluation of the effect of the restriction 
Interval, % Point Rating Description 
0-30 1 low The restriction will not have a significant impact on 

project profitability. 
31-60 2 average The limitation will not significantly affect the 

profitability of the project 
61-100 3 high The restriction will significantly affect project 

profitability. 
Source: authors. 

Next, the class of each constraint is determined by the formula (1) and a class table is formed (Table 
04): 

Cc	 = 𝑃𝐼 ∗ 𝐼𝑎 (1) 

Where: Cc is the class of each constraint, Pl is the possibility of a limitation, Ia is an assessment of 

the impact of restrictions on the profitability of the project. 

Table 04. Project restriction classes 
Class Interval, 

Point 
Description Type of restriction 

I 1-2 The limitations of this class have a minimal impact 
on the ongoing project 

Modified 

II 3-4 The limitations of this class have a moderate impact 
on the ongoing project 

Partially modifiable 

III 6-9 The most difficult constraints in terms of impact and 
management, which negatively affect the project 
result 

Unmodifiable 

Source: authors. 

On the basis of this information, a matrix of project constraints is formed, which allows to 

demonstrate the impact of constraints on the project result (Figure 03). As can be seen from the figure, the 

restrictions of quadrant I (1) have the minimum impact, and the maximum – quadrant III (9). 
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Source: authors. 
Figure 03.  Matrix of project restrictions 

As part of the fourth stage, the authors identified 22 key constraints inherent in oil field development 

projects and determined the values of the scale for assessing levels of management of project limitations. 

When grading the scale and determining the level of management, the authors proceeded from the scope of 

authority of the project manager and the functional duties performed by him related to the ability to 

influence project limitations. 

As a result, the scale has the following meanings: 

§ Modifiable restrictions - 3 points;

§ Partially modified restrictions - 2 points;

§ Unmodifiable restrictions - 1 point.

The scale of management levels will have three sections allocated according to the following

principle: most of the design constraints should be of the same level that is 12 of 22, the rest should be of 

the neighboring level, two constraints through the level are allowed (Table 05). 

Table 05. Levels of management types of restrictions of the project in points, and risk characterization level 
Level of 
management 

Type of restriction Total 
score 

Characteristics of the risk level 
М PМ UМ 

high 36-66 0-16 0-2 54-66 It is characterized by the presence of acceptable 
design risks; the impact of the risk is acceptable. 
A risk management strategy is recommended. 

average 0-30 24-44 0-10 34-54 It is characterized by moderate risks, the 
probability of losses is significant. The 
implementation of the project depends on the 
influence of uncontrolled environmental factors. 

low 0-6 0-16 12-22 22-34 t is characterized by the presence of significant 
risks. To prevent the negative impact of risk on 
the achievement of project objectives it is 
necessary to take preventive measures to reduce 
the threats of unmanageable factors. 

Source: authors. 

After determining the level of management of the limiting factors of the project, it is advisable to 

identify the risks inherent in each level and determine their impact on project profitability. At the same 
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time, the authors proceeded from the interpretation of risk contained in GOST R 54869-2011 

«Requirements for project management»: risk is “a likely event for the project, the occurrence of which can 

both negatively and positively affect the results of the project”. Therefore, risk is an economic category that 

reflects the impact of limiting factors on project profitability. The more moderate the risk of a development 

project, the greater its ability to adapt to the constraints under consideration. 

At the fifth stage, the risks are grouped (Skogdalen, 2011) according to the degree of materiality of 

the impact on the target settings and profitability of the project. For this, it is necessary to concentrate on 

non-modifiable and partially modifiable constraints (Table 06). 

Table 06. Grouping of risks of the oil field development project in the context of limiting factors 

Limiting factors Type of 
restriction 

Project Risks 

Climatic conditions UМ The risk of complicating work due to environmental 
conditions; risk of natural disasters (Tasmukhanova, 2016) 

Orographic factors UМ Risks of force majeure 
Geological and physical 
limitations 

UМ The risk of non-discovery of the field; the uncertainty of 
the level of water-oil contact (Boldyrev, Burenina, & 
Zakharova, 2016); risk of losses caused by inaccurate 
estimates of reserves and oil recovery ratio; exploration 
risk (Gerasimova & Yamilova, 2017)  

The level of scientific and 
technological progress 

PМ The risk of applied scientific and technical solutions 

Production constraints PМ - Construction risks (typical at the stage of exploration and
creation of infrastructure at the field): risk of delays in
commissioning of project facilities; risk of construction
quality mismatch; risk of failure or stopping oil
production;
- Operational risks (arise after construction is completed):
risk of accidents / fire; risk of non-fulfillment by the
contractor of post-launch warranty obligations; risk of
technical equipment malfunctions; risk of erroneous
capacity determination

The technological scheme 
of the drilling and 
production of oil 

PМ The risk of the wrong choice of production technology; 
risk of design errors; the risk of reduced productivity of 
producing and injection wells; risk of choosing applied oil 
recovery enhancement technologies; risk of incorrect 
choice of drilling technology; the risk of choosing a 
method of operating oil wells 

The level of domestic and 
world prices for oil and oil 
products 

UМ The risk of fluctuations (fluctuations) in oil prices; 
financial risk 

Sectoral conditions of the 
economic system 

UМ Risk of commercial value of the deposit; tax risk; currency 
risk; inflation risk; business partnership risk 

Source: authors. 

To increase the adaptability of the project and minimize the negative consequences of its risks on 

the activities of the oil company as a whole, it is necessary to use an integrated risk management system 
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based on the interconnection of the stages of project risk management and the oil company’s risks (Figure 

04). 

 

 

Source: authors. 
Figure 04. Integrated risk management system for oil field development project 

This system will ensure the most effective achievement of the goals, since the information obtained 

at each stage will allow to adjust not only the methods of exposure to risk, but also the objectives of risk 

management. 

6. Findings

The following results were obtained in the study:

1. A methodological approach was developed to assess the level of management of restrictions in the

oil field development project, in accordance with their type and impact on the project result. 

2. Identify specific features of realization of projects of development of oil fields, entailing negative

consequences on increasing risk component and identify specific limitations of the project development, 

based on which we generated a typology of constraints of the development project, taking into account the 

level of impact of constraints on project profitability, and identified the key actions of the project Manager. 

3. A system for determining the class and forming a matrix of restrictions for an oil field development

project has been formed. 

4. A score scale was developed for evaluating management levels by types of limitation of the

development project and a risk profile for each level was presented, which allowed grouping the risks of 

the oil field development project in the context of limiting factors. 

5. As part of improving the adaptability of the development project, the oil company has developed

an integrated risk management system for the oil field development project. 
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7. Conclusion

The proposed concept of managing the limitations of an oil field development project will provide

the project Manager and potential investors with the necessary information to make decisions about whether 

to participate in the project, and provide methods for responding to significant risk. The established system 

of integrated project risk management will ensure effective and comprehensive management of all 

significant risks affecting the project, taking into account the interdependence of risks among themselves. 

All this will contribute to building a corporate culture of risk management within the company and 

integrating risk management into strategic management. 
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