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Abstract 

The purpose of identifying risks in investment projects is not only to determine which risk 

areas exist for a specific project, but also to assess the significance of these risks for the 

project, that is, the probability of their occurrence and, accordingly, their more serious 

consequences for the success of the entire project.  

Investment risk is a component of general financial risk and represents the probability of 

financial losses, loss of at least part of the investment, non-return of investment or additional 

investment costs. In general, the nature of investment risk can be classified according to 

various criteria. 

In the process of qualitative analysis of project risks, it is important to study the causes of 

their occurrence and the factors affecting their dynamics, which is associated with the 

description of possible damage from the manifestation of project risks and the assessment of 

their value. 

Quantitative analysis of the assessment of the effectiveness of project risks is carried out 

mainly using tools from the theory of probability, mathematical statistics and the theory of 

operations research. 

The author of the article identified ways to reduce risks in investment projects in terms of 

financing, examined risk management methods, analyzed the indicators used in assessing 

risks in investment projects: mean square deviation, coefficient of variation, beta (β) 

coefficient and the use of expert methods, and compared the effectiveness of two investment 

projects (A and B) by areas of manifestation using variation indicators. 

Keywords: investment projects; project risks; investment risks; standard deviation; 

coefficient of variation 
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1. Introduction 

A necessary condition for a deep structural restructuring of the country's economy and 

ensuring its sustainable economic growth is an increase in the volume of investments and 

their efficiency. The development of both the economy as a whole and individual enterprises 

is impossible without increasing economic potential, introducing modern technologies, and 

expanding the level of production activity, the implementation of which is an investment 

process. 

The processes of formation of market relations in our republic have significantly changed 

the characteristics and conditions for the implementation of investment activities. Ensuring 

freedom of entrepreneurship and independence in the use of one's own financial resources, 

creating legal and economic conditions for attracting capital from Azerbaijani and foreign 

investors, globalization of production and financial activities of business entities, and the 

emergence of other factors have created the need to radically improve the economic reforms 

that existed in previous periods. This, in turn, requires fundamental changes in the 

methodology and techniques of investment analysis. 

The practical requirement for improving the methods of assessing investment projects is 

determined by the strategic role of long-term capital-generating investments both in the 

socio-economic development of the country as a whole and its individual regions, and in the 

activities of specific commercial organizations. The current low level of investment in the 

real sector is due to a number of reasons, one of which is the insufficiently convincing 

justification of the effectiveness of many investment projects for investors. 

Assessment of the economic effectiveness of investments allows you to compare 

possible options for investing in technical, technological, organizational and other measures 

developed in each specific project. Before investing funds (investments), entities engaged in 

investment activities must assess their financial capabilities and results, that is, they must go 

through a multi-stage pre-investment process from the development of an investment idea to 

assessing the effectiveness of investments and making a decision. Assessment and 

justification of financial results and their effectiveness allows you to make the best decision. 

Risk management methods 

Risk management methods include: diversification, risk avoidance (insurance), 

compensation, localization. 

Diversification, as mentioned above, is one of the most important areas of risk reduction. 

To reduce the risk of an organization's (enterprise's) activities, it is desirable to produce such 

goods and services, the demand for which changes in the opposite direction. Risk sharing can 

be organized both in the supplier and consumer space through diversification (lkington, R., & 

Fitzgerald, E. (2019). 

Risk insurance occupies a special place among the methods of risk avoidance 

(insurance). Insurance of investments against political risks, insurance of investments against 

commercial and financial risks are possible. 

Risk compensation is largely similar to insurance. It involves the creation of certain 

reserves: financial, material, information. Financial reserves can be created by allocating 

additional funds to cover unforeseen expenses. Material reserves mean the creation of a 

special safety stock of raw materials, materials and components. Obtaining additional 

information, for example, conducting more detailed marketing research, can be considered an 

information reserve. 
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Risk localization refers to the identification of certain types of activities that can lead to 

risk localization. For example, the creation of a separate company or subsidiary of a company 

to implement a new risky IP. In addition, the composition of participants can be changed to 

increase the stability of the IP and reduce its risk, in particular by including venture firms 

specializing in financing risky, innovative projects. 

Ways to reduce risks in investment projects in terms of financing 

After completing the work for which the reserve is allocated for emergencies, it is 

necessary to compare it with the planned and actual distribution of unforeseen circumstances. 

The unused part of the allocated reserve can be returned to the project reserve. It should be 

noted that part of the reserve should always be in the hands of the project manager, and the 

rest should be managed by other project participants in accordance with the contract 

(Gryshko et al., 2020). 

Neutralization of personal risks (or private risk method). Personal risks are understood as 

risks associated with the implementation of individual stages (works) of the project, but do 

not directly affect the project as a whole. 

The most important specific risks of the project and measures to neutralize them can be 

assessed by a method consisting of the following (Mammadova,2022): 

1. The risk that is of greatest importance for the project is taken into account. 

2. The cost overrun is determined taking into account the probability of a negative event. 

3. A list of possible measures aimed at reducing the significance of the risk (reducing its 

probability or threat) is determined. 

4. Additional costs for the implementation of the proposed measures are determined. 

5. The costs required for the implementation of the proposed measures are compared 

with the possible cost increases due to the occurrence of the risk event. 

6. A decision is made on the application of anti-risk measures. 

7. The risk analysis process is repeated for the next most important risk. 

At the same time, this method does not directly determine the risk of implementing the 

entire project. This method is based on an expert risk assessment carried out at the 

identification stage, but it is based on detailed information about the project, including the 

implementation schedule, key participants, the cost of all types of resources for each task, etc. 

Risk reduction in terms of financing. The project financing plan, which is an integral part 

of the project plan, must take into account the following types of risks: the risk of non-

implementation of the project, tax risk, risk of non-payment of debts, risk of construction not 

completed. Let's look at the essence of these risks and some ways to take them into account 

when preparing a financial plan (Newland,  2018). 

Risk of non-implementation of the project. Investors must be sure that the expected 

income from the project will be sufficient to cover expenses, repay debts and ensure return on 

investment. Such a guarantee requires maximum flexibility from project participants. If the 

calculations within the framework of a short feasibility study give a positive result from the 

assessment of the future project, then it is advisable to make concessions with the investor on 

some issues. Thus, at this stage, it is problematic to obtain a solid guarantee of dividend 

payment. At the same time, if it is known, for example, that there is already a large order for 

the purchase of project products, there is no need to insist on additional guarantees on this 

issue. 
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Tax risk includes: 

- inability to use tax benefits provided for by current legislation for one reason or 

another; 

- changes in tax legislation; 

- decisions of the tax service that reduce tax advantages. As a rule, investors protect 

themselves from tax risk through appropriate guarantees included in contracts and 

agreements. 

Risk of non-payment of debts. Even successful projects may face a temporary decrease 

in income due to a short-term decrease in demand for the project's product (work, service) or 

a decrease in its prices. To protect yourself from such fluctuations, the planned annual 

income from the project should strictly cover the maximum annual payments on debts. In this 

case, such risk reduction measures as the formation of reserve funds, the possibility of 

additional financing of the project, withholding a certain percentage of income from the sale 

of project products (works, services) are used. 

Risk of incomplete construction. As a rule, investors are concerned about the risk of 

additional costs associated with the untimely completion of the construction stage (phase) of 

the project due to inflation, exchange rate fluctuations, environmental problems, government 

regulations. Therefore, before construction begins, project participants must agree on 

guarantees for its timely completion. The result of the work of project analysts is a plan 

reflecting the totality of project risks, including financial, as well as project budgets. 

Everything that has been said about reducing the risk of implementation by individual 

entrepreneurs applies to financial investments to a large extent. In general, ways to reduce the 

risk of financial investments in securities include their prevention, storage, transfer and risk 

reduction. 

Avoidance simply means avoiding a transaction that involves risk. Risk retention means 

leaving the risk to the investor, his responsibility. Risk transfer means that the investor 

transfers the responsibility to the insurance company. Risk reduction involves reducing the 

probability and volume of losses, which is achieved mainly by diversifying the securities 

portfolio. 

To protect investors from risk when investing in securities, hedging methods are used, 

that is, to a certain extent, insuring financial transactions related to risky investments, 

including securities. In developed countries, hedging in the securities market is understood as 

a system of concluding futures contracts and transactions that take into account possible 

future changes in securities prices in order to reduce the risk of consequences. 

 

Indicators used in assessing risks in investment projects 

Investment risks are assessed for each investment project and financial instrument. They 

are measured by various methods, calculations (Shirinov & Hasanov, 2024) : 

- root mean square deviation; 

- coefficient of variation; 

- β- coefficient; 

- expert method. 
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The standard deviation is considered the most common indicator for assessing the level 

of investment risks (Shirinov & Mahas, 2023; Laamarti,2024). The calculation of the standard 

deviation allows us to take into account the variability of the expected return on various 

investments. Let us consider the mechanism for assessing investment risks based on the 

determination of the standard deviation (table-1). 

Table 1: Probability distribution of expected return for two investment projects 

Possible 

values of 

investment 

market 

conditions 

Investment project A Investment project B 

Estim

ated 

income, 

thousand 

manats. 

Probab

ility value 

Amount 

of expected 

income, 

thousand 

manats 

Estim

ated 

income, 

thousand 

manats. 

Probab

ility value 

Amou

nt of 

expected 

income, 

thousand 

manats 

High 3600 0,25 900 4800 0,20 960 

Medium 3000 0,50 1500 2700 0,60 1620 

Low 1200 0,25 300 600 0,20 120 

Total – 1,0 2700 – 1,0 2700 

Note: The table was compiled by the author. 

To determine the standard deviation, it is first necessary to calculate the mean and 

variance. In the process of assessing the possible size of financial losses from investment 

activities, their absolute and relative indicators are used. The absolute amount of financial 

losses associated with investment risk is the amount of damage incurred by the investor (or 

potentially possible) as a result of the occurrence of an unfavorable event characteristic of 

this risk. The relative amount of financial losses associated with investment risk is the ratio of 

the amount of damage to the main indicator (for example, the amount of expected return on 

investment, the amount of invested capital, etc.). 

Since the information on the amount of expected return in both projects is provided 

individually (high, medium, low), the simple formula of the arithmetic mean is used, first. for 

project A, let's calculate the average amount formula (1): 

n

x
xA


          (1) 

manatsth
n

x
xA .900

3

2700



 

Let's calculate the arithmetic average quantity for project B using formula (2): 

n

x
xB


       (2),    (Shirinov & Mahas, 2023)  

manatsth
n

x
xB .900

3

2700



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Although the average amount of expected income in both projects is the same, the range 

of variation and the standard deviation will be different. 

Comparing the data on individual investment projects, it can be seen that the estimated 

income for project A is between 1200 and 3600 thousand manats. The range of variation for 

project A is given by formula (3): 

 

minmax xxRA
         (3) ,   (Shirinov & Hasanov, 2024). 

 

manatsthRA
.240012003600   

The total expected revenue for project B is also 1350 thousand manat, but the variation in 

the estimated revenue varies from 300 to 2400 thousand manat. 

The range of variation for project B is given by formula (4): 

 

minmax xxRB
           (4), 

 

manatsthRB
.42006004800  . 

Despite such a simple comparison, it allows us to conclude that the risk of implementing 

investment project A is significantly lower than the risk of project B, where the variability of 

the estimated return is higher. 

Based on the information in Table 1, let us calculate the variance of the expected return 

for each Investment project (Table 2).  

Since the data are given individually, we must use simple formulas for the variance 

formula (5): 

 

n

xx
A

 


2

2
)(

           (5) , (Shirinov & Mahas, 2023) 

To calculate the variance for each Investment project, we must first calculate the average 

quantity (table 2).  
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Table 2: Example of calculating expected returns on two investment projects 

Possible 

values of 

investment 

market 

conditions 

Investment project A Investment project B 

Amount of 

expected 

income, 

thousand manats 



 Axx   2Axx   
Amount of 

expected 

income, 

thousand 

manats 



 Bxx   2Bxx   

High 900 0 0 960 60 3600 

Medium 1500 600 360000 1620 720 518400 

Low 300 600 360000 120 -780 608400 

Total 2700 - 720000 2700 - 1130400 

Note: The table is compiled by the author 

Since the data is presented individually, we need to use simple formulas for 

variation indicators: 

First, let's calculate the expected return for each Investment project: 

The expected average return for project A: 

manatth
n

x
xA .900

3

2700



 

 

For project B, the expected average revenue is: 

manatsth
n

x
xB .900

3

2700



 

For project A, the variance is equal to, 

240000
3

720000)( 2

2






n

xx A

A       

                                                              

For project B, the variance is equal to, 

724800
3

1130400)( 2

2






n

xx И

B   

Standard deviation: 

For project A, the standard deviation is equal to, 

9,489240000
)( 2







n

xx A

A   

 For project B, the mean squared deviation is equal to, 
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851724800
)( 2







n

xx B

B  

The coefficient of variation (coefficient of variation) allows us to determine the level of 

risk when the average expected return indicators differ from each other. The coefficient of 

variation (coefficient of variation –V) is calculated using the following (from formula 6): 

%100


x

V


  .      (6)  (Mammadov et al., 2024)  

In our example, the coefficient of variation for project A is equal to, 

%4.54%100
900

9,489
%100 



x

VA


                

The coefficient of variation for project B is equal to, 

%6.94%100
900

851
%100 



x

VB


     

As can be seen from our calculation based on the data in Tables 1 and 2, although the 

average amount in both projects is 900 thousand manat, the standard deviation and coefficient 

of variation for project A are smaller than for project B, meaning that project A is less risky 

than project B. 

An investment project is a system of organizational, legal, settlement and financial 

documents necessary for the implementation of any actions related to the placement or use of 

capital in various sectors of the economy in order to increase its use or describe such actions. 

An investment project is completed upon reaching a given rate of return or other indicator 

reflecting investment goals. 

The β-coefficient (beta coefficient or beta) allows you to assess the risk of an individual 

investment project in relation to the risk level of the investment market as a whole. This 

indicator is mainly used to analyze the riskiness of investments in individual securities 

(compared to the systematic risk of the entire stock market). This indicator is calculated by 

the following formula (7): 





t

fP
  .         (7) 

Here, 

- P-is the correlation between the return on individual types of securities and the average 

level of return on equity instruments as a whole; 

- σf- is the standard deviation of returns on the stock market as a whole; 

- σt- is the standard deviation of returns for an individual type of security. 

The risk level of individual securities is determined based on the following The current 

values of the β-coefficient are given in table 3. 

Thus, along with the increase in the value of the β-coefficient, the level of systematic 

investment risk also increases. 

 

https://link.springer.com/article/10.1007/s13132-023-01702-1#ref-CR26


Shirinov / Methods for identifying and mitigating investment project risks 

 

9 
 

Table 3: Assessment of the risk level in individual investment projects according to the β-coefficient 

β-coefficient value Security risk level 

β = 1 Medium 

β > 1 High 

β < 1 Low 

Note: The table was compiled by the author 

The expert method of risk assessment is carried out when the investor does not have the 

necessary information or statistical data to calculate the above indicators, or there is no analogue 

of the planned investment project. This method is based on a survey of qualified specialists 

(investment, insurance, financial managers) and the appropriate mathematical processing of the 

results of this survey. In order to obtain a more detailed description of the level of investment 

risk for the project, the survey should be focused on certain types of risks characteristic of a 

particular investment project (Mammadov et al., 2021).  

The results of risk assessment for individual investment projects allow us to 

quantitatively assess their levels. For these purposes, the following assessment criteria are 

used: risk-free investments; investments with an acceptable level of risk; investments with a 

critical level of risk;investments with a catastrophic level of risk.  

Each level is characterized by a different probability of loss of invested funds and 

potential profitability. 

Risk-free investments are investments in which there is virtually no risk of losing the 

invested funds. In reality, it is impossible to be absolutely risk-free, but some instruments are 

considered as close as possible to this concept. Often, government bonds are called risk-free 

assets. 

For investors looking for an acceptable level of risk, there are several options that combine 

sufficient returns with moderate risk. These options include bank deposits, bonds, moderate-

risk mutual funds, as well as investments in real estate and gold. 

Investments with a critical level of risk involve a high probability of losing the invested 

funds, but also a potentially high return. Such investments include: venture investments in 

startups, investments in cryptocurrencies, derivatives trading (futures, options), high-yield 

bonds, investments in financial pyramids, and initial public offerings of some types of stocks. 

Investments with a catastrophic level of risk are investments in which the probability of 

losing all or most of the invested amount is very high. Such investments include investments 

in financial pyramids, investments in certain types of cryptocurrencies (especially at the 

initial stage, without sufficient diversification), as well as participation in dubious projects 

with uncertain prospects and incompetent organizers. 

Conclusion 

A specific feature of the current stage of economic development is the shift of the center 

of gravity in investment activity to the level of enterprises and organizations and the 

development of self-financing on this basis. 

https://link.springer.com/article/10.1007/s13132-023-01702-1#ref-CR26
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In modern conditions, the responsibility of all subjects of investment activity for the 

selection of the most progressive options in the field of investment projects, the reliability of 

methods for assessing their effectiveness should be increased. 

The purpose of assessing the effectiveness of investment projects is to obtain information 

that allows drawing conclusions about the feasibility of the investment. Currently, the 

problem of choosing the best of alternative investment projects is particularly relevant. This 

problem is faced by both individual enterprises, investors, and regions (represented by state 

bodies) when forming investment portfolios. 

The practical requirement for improving methods for assessing investment projects is 

determined by the strategic role of long-term capital-generating investments both in the 

socio-economic development of the country as a whole and its individual regions, and in the 

activities of specific commercial organizations. The current low level of investment in the 

real sector is due to a number of reasons, one of which is the insufficiently convincing 

justification of the effectiveness of many investment projects for investors. 

Assessment of the economic efficiency of investments allows comparing possible options 

for investing in technical, technological, organizational and other measures developed in each 

specific project. Before investing funds (investments), entities engaged in investment 

activities must assess their financial capabilities and results, that is, they must go through a 

multi-stage pre-investment process from the development of an investment idea to assessing 

the effectiveness of investments and making a decision. Assessment and justification of 

financial results and their effectiveness allows you to make the best decision. 

Determining the risks of investment projects involves determining the composition and 

content of possible risks. Accordingly, the composition and content of risks are determined 

for individual investments, then for investment groups, and finally for the totality of 

investments as a whole. 

It is possible to manage the risks of an investment project with the help of anti-risk 

measures. It is important to choose the right methods to reduce project risk, because it is the 

correct management of risks that allows you to minimize losses that may arise during the 

implementation of an investment project, as well as reduce the overall risk of the project.  
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