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ABSTRACT 

In the evaluation of capital investments, the Monte Carlo stochastic method enables combining 

the potential values of numerous key factors which could be in the complex and interconnected 

relation and therefore give the insight of possible future investment project outcomes. By the 

earlier studies, it was found that despite its usefulness it is still not widely used in practice, 

especially in evaluating possible outcomes of economic forecasts. This is a surprising fact, 

considering the effects of the recent economic crisis, among other, on the results of implemented 

investment projects, business performance, industrial sectors and overall economy. The 

objective of this paper is to analyze whether there is a significant number of examples and 

research of its application in the evaluation of projections of individual industry sectors future 

development with an emphasis on the IT sector. The author conducted an analysis of available 

literature and surveys on this topic. The work is structured from two separate parts – first 

analysis of literature working on definition and correlation of risk, uncertainty and the Monte 

Carlo simulation in business decision-making and the second the analysis of literature dealing 

with its applicability in practice. It was found that the Monte Carlo method is considered as a 

method that provides specific and relevant information in the process of decision-making 

regarding the project implementation, but considering its specificity and in combination with 

other methods of assessing project investment. At the other hand, it is rarely used in the analysis 

of the economic forecast of specific industrial sectors. 

Keywords: capital budgeting, Monte Carlo method, stochastic risk analysis, industry sectors 

forecast, IT sector development projections 

 

1. INTRODUCTION  

Monte Carlo is a simulation method, a computerized tool, which predicts and assesses the 

probability of possible combinations of the expected results of the observed phenomena. The 

application of the Monte Carlo analysis is in solving complex deterministic problems, 

insufficiently known phenomena, statistical problems that do not have an analytical solution, 

etc. In capital budgeting processes “the purpose of the simulation is to help the investor to better 

understand all the potential investment results that can occur in different conditions of 

implementation and use of the investment object in the future.” (Karić, 2006, p. 8). The 

objective of this paper is to analyze the recent literature with the aim of its systematization and 

identification of still less explored fields of Monte Carlo method application. Following the two 

hypotheses were defined. The first hypothesis claims that there is an increasing interest in 

exploring the application of the Monte Carlo analysis while the other hypothesis claims that 

there are unexplored possibilities of Monte Carlo method application in the economy, especially 

in the field of economic trends forecasting. This research is a part of authors’ work that includes 

the projections of future development perspectives and development scenarios of the IT sector 

in Croatia, where Monte Carlo is planned to be used in defining the possible outcomes arising 

from initial economic projections. Therefore, the focus of this paper is to identify whether there 

are examples and surveys of Monte Carlo method applied in the evaluation of industry sectors 

future development forecast with an emphasis on the IT sector.  
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The author conducted the analysis of available literature and surveys on this topic, mainly in 

the last fifteen years, but especially focusing on literature of the last two years. The work is 

structured from two separate parts – first analysis of literature dealing with definition, 

methodology and correlation of risk, uncertainty and significance of the Monte Carlo simulation 

in economy and the second that focuses on the analysis of literature dealing with its applicability 

in practice, subdivided into two parts, first: application in business and investment decision-

making processes and the second: application in economic and sectoral forecasting. The last 

chapter is giving the closing discussion and conclusion where the author summarized the 

significant trends in research on application of Monte-Carlo method, and identified the issues 

that should be addressed in the future. Therefore in addition to the systematization of recent 

literature, the scientific contribution of the work is in the recommendations for future research 

regarding the open issues of the application of the Monte Carlo model, since after the critical 

review the recommendations for the future research were given.  

2. MONTE CARLO METHOD – DEFINITION, APPLICATION AND GOOGLE 

SEARCH INTEREST 

The simulation can be defined as a "modeling process of a real system model and performing a 

trial with it, either to find out how the system functions or to evaluate its different functionalities 

(within the area defined by some criterion or set of criteria)” (R. E. Shannon, 1975, referenced 

by Karić, 1992, p. 257). Monte Carlo is most often explained with a roulette game system, as 

of the uncertainty of its outcome. If each result of the roulette spin would be recorded and for 

the total results statistical indicators would be calculated, the observer would conduct the basic 

steps of the Monte Carlo method. In the capital budgeting, the gambling strategy is being 

replaced with the project model and roulette with the model of the real world in which the 

project operates. (Brealey, Myers, 2003, p. 232) With this method, a wide range of possible 

outcomes is attempted to be predicted and measure the frequencies of predicted outcomes. 

These results interpret the probability of occurrence and altitude of the outcomes that are 

different from the average expected value. In this sense »...risk is measured not only in terms 

of losses but also in terms of uncertainty.« (Block et.al, 2008, p. 404). Within this paper, 

selected literature has been classified into two main groups and two subgroups. The 

classification criteria were chosen in such a way that the homogeneous groups are separated 

from those that are dealing with the question of: 

• the definition and methodology of Monte Carlo method 

• the application of Monte Carlo method, within which: 

- the application in business and investment decision-making processes  

- the application in economic and sectoral forecasting.  

 

As the objective of this paper is to analyze whether there are examples and research of its 

application in the evaluation of forecasts of economic development or industrial sectors future 

economic trends with an emphasis on the IT sector, the author analyzed the literature that was 

published in the recent years. In this process about 50 articles were found and separated by the 

period in which they were published, but 31 article was analyzed and classified by the 

methodology described in this chapter, and presented in Table 1. 

 

 

 

Table following on the next page 
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Table 1: Literature classification (authors work) 

Definition and methodology 

of Monte Carlo method 

Application of Monte Carlo method 

in business and investment 

decision-making processes 

in the economy and sectoral 

forecasting 

Author year Author year Author year 

Emmet, Goldman 2004 Clark, Reed, Stephan 2010 Cheah, Liu 2006 

Greasley 2004 
Merková, Drábek, 

Jelačić 
2013 Maarit, Kallio 2010 

Vishwanath 2009 
Karić, Bestvina, 

Buljubašić 
2013 Busetti, Marcucci 2013 

Laise, Elen 2010 Crnjac Milić, Masle 2013 Oelrichs 2017 

Allman, Laurito, 

Loh  
2011 Platon, Constantinescu 2014 Kang, Ratti, Vespignani 2017 

Munđar, Zemljak 2016 Tietjen, Pahle,  Fuss, 2016 Savoiu et al. 2017 

Khazraeian, Hadi 2016 Sauhats et al. 2018 

Welkenhuysen et al. 2016 Zheng, Gohin 2018 

Odavić, Zekić, Milić 2017 Liu, Sioshansi 2018 

Megla, Kurnoga, 

Dolinar 
2017 Ornstein 2018 

Trejo-Pech, Spreen, 

Zansler 
2018 Akanbi, Ojo, Oluneye  2018 

Todorov 2018 

Kuppens et al. 2018 

Leiss, Nax 2018 

The literature separated by specific criteria and presented in Table 1 will be further analyzed in 

next subchapters together with other significant but previously published papers covering this 

topic. 

2.1. The literature dealing with the definition and methodology of the Monte Carlo 

method 

The consistent development of predictive behaviour models of complex, unpredictable systems 

began by mathematician Stanislaw Ulam, recognizing the potential of newly invented 

computers to automate the formation and recording of statistical samples. In the following 

years, professor Ulam set up algorithms for computer deployment with associates John von 

Neuman and Nicolas Metropolis. A research result was published in 1949 in the Journal of the 

American Statistical Association presenting and naming the Monte Carlo method for solving 

the deterministic problems associated with random numbers (Metropolis et.al, 1949, p. 335-

341). The ability to use the Monte Carlo model in business decision-making was first given in 

1964 by David Hertz in article "Risk Analysis in Capital Investment“ (Hertz, 1964, p. 95-106) 

and since then its application in economy and different business functions, such as forecasts of 

future economic trends, investment decision-making, transportation and environmental issues 

which are having economic effects, introduction of new systems and energy sources have been 

analyzed. After the publication of David Hertz's work, a number of further researches and 

papers on this topic were published. In numerous papers authors recommend the Monte Carlo 

method to be used in different, already named economic fields but especially in business 

decision-making (Lewellen and Long, 1972; Philippatos, 1973; Rubenstein, 1981; McCarthy, 
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2000; Kautt and Hopewell, 2000; Emmet and Goldman, 2004; Vishwanath, 2009 and others), 

in other works, authors argue that the usefulness of applying Monte Carlo method in business 

decision-making is questionable (Nawrocki, 2001) and that the results in the large portion 

depend on the objectivity of analysts or just represent a static view of the portfolio (Chong, 

2004). However, these works analyze the possibility of applying the Monte Carlo model in case 

of investing in the securities market and did not thoroughly analyze the applicability of this 

method in other fields such as capital adequacy assessment or economic sectors development 

forecasts. In recent period, authors are oriented on a wider area of application possibilities such 

as forecasting (Kautt, Hopewell, 2010), political economy and urban growth (Ornstein, 2018), 

investment planning (Liu, Sioshansi, 2018), capital markets (Vishwanath, 2009; Munđar, 

Zemljak, 2016), innovative transportation systems (Khazraeian, Hadi,  2016) and investment 

solution in environment protection (Welkenhuysen et al. 2017) finding disadvantages and 

possible solutions of the methodology advancement (Laise 2009; Emmet and Goldman, 2009). 

All these works have identified and use the potential of the Monte Carlo method in the same 

time trying to develop variants and solutions for identified problems applicable to the 

immediate area of their research. 

 

2.2. Application of Monte Carlo method  

Regarding the intensity of application of Monte Carlo method in practice, Kester and co-authors 

(1999) conducted a research on a sample of managers from six Asian and Pacific countries that 

has shown that although practically applied, the Monte Carlo analysis is still underused in the 

Asian and Pacific countries in the assessment of investment projects compared to other methods 

such as Capital Asset Pricing Model, Scenario Analysis, Sensitivity analysis, and Decision 

Tree. (George W. Kester et al., 1999 referenced by Brigham et.al., 2008, p. 566) In a survey 

conducted in 2012 in the area of eastern Croatia on a sample of 58 investment projects, it has 

been found that Monte Carlo method is not commonly used in the assessment of investment 

projects nor are investors familiar with its characteristics. (Bestvina Bukvić, 2012, p. 213). This 

situation is expected to be changed as of European commission guidelines that recommend 

Monte Carlo as one of the methods in evaluation of infrastructural investment projects. 

(European Commission, 2015).  It is to be expected that the same recommendation will be in 

the future expanded on the investment proposal evaluations in the business sector as well. 

 

2.2.1. Application of Monte Carlo method in business and investment decision-making 

processes 

In recent time a significant number of authors in the area of financial management issues are 

dealing with the problems of assessing the justification of investing in financial or tangible assets 

and determining the level of investment risk. Brealey and Myers analyze issues of financial 

decision-making, capital budgeting, business performance analysis and business risk issues 

giving the examples and analyzing the possibility of Monte Carlo applicability in the analyzed 

field. (Brealey, Mayers, 2003, p. 232) In the recent times the authors are using the Monte Carlo 

method in the process of determining the level of risk of the project proposal or a business plan 

covering projects from the agriculture, energetic, finance (whether they invest in financial or 

tangible assets), infrastructure, transportation etc. (Odavić, Zekić, Milić, 2017; Greasley 2004; 

Karić et al. 2013; Munđar, Zemljak, 2016; Clark, Reed, Stephan, 2010; Trejo-Pech, Spreen, 

Zansler, 2018; Merková, Drábek, Jelačić, 2013; Khazraeian, Hadi,  2016 and others). Liu, 

Sioshansi (2018) by analyzing the capital projects in energetics are proposing a new model with 

the aim of defining and calculating large- and small-scale uncertainties such as investment and 

fuel- cost changes, renewable energy availability etc. In the same year, Leiss and Nax (2018) are 

using Monte Carlo method for testing the model applied in the field of predicting downturns on 

the capital market.  
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It can be seen that the application of the Monte Carlo method in business and investment 

decision-making processes is broad and often overlapping with the application in 

interdisciplinary fields including combination of economy and technical, environment or 

agricultural sciences in the part of the economic valuation of planned investments where the 

borders between different disciplines are disappearing. 

 

2.2.2. Application of Monte Carlo method in economic and sectoral forecasting 

Zheng and Gohin (2018) argue that stochastic decision models are widely used in 

macroeconomics for optimal policy analysis under various structural shocks. Here the DSGE 

(Dynamics stochastic general equilibrium) models are being applied. Nevertheless, the authors 

use the Monte Carlo method to test their model and identify whether it provides optimal 

estimation (Zheng, Gohin, 2018). By analyzing the papers covering the issue of application in 

the economy and industry sectors and even social development forecasting it was found that 

they are not as rare as expected, but are covering a broad thematic area, from valuing 

governmental support in infrastructure projects as real options using Monte Carlo simulation 

(Cheah, Liu, 2006), valuing uncertainty in a forest sector model (Maarit, Kallio, 2010), 

comparing economic forecast accuracy (Busetti, Marcucci, 2013), modelling economic changes 

(Oelrichs, 2017), analyzing global commodity prices and global stock volatility shocks (Kang, 

Ratti, Vespignani, 2017), applying Monte Carlo method in the area of political economy 

considering urban growth (Ornstein 2018), GDP trends forecast (Akanbi, Ojo, Oluneye, 2018) 

etc. The estimation of future annual fractional change in GDP per capita in Australia, per 

example, was analyzed by Franses (1996) and confirmed its usefulness in this area of research. 

Sauhats et al. (2018) tested the forecast of electric energy generation and consumption and 

economic indicators for the next 25 year by Monte Carlo method with which they confirmed 

the recommendation of change the current energetic system. Regarding the system analysis 

Greasly states that the simulation method is able to incorporate different sources of variability 

to provide a more realistic picture of system performance, where the Monte Carlo is “widely 

used in risk analysis for assessing the risk and benefits of different, and often very expansive, 

decisions” (Greasley, 2004, p. 12). Although above-named authors were categorized as the 

application in economy and sectoral forecasting, the literature is having only a limited 

application in the individual sectors projections evaluation. In recent times, as predicted by 

Greasley back in 2004, the Monte Carlo method is today even more used in testing fields other 

than business and economy, dealing with issues such as environmental issues, medical, 

transport and logistics or technological questions. As well, it seems that this model becomes 

more commonly used in practice than it has been so far, especially as of the EU guidelines by 

which Monte Carlo is the method which is suggested for calculation of the probability 

distribution of the financial rate of return (FRR) or net present value (NPV) in infrastructural 

project applications (European Commission, 2015). Although the numerous recent papers are, 

to a limited extent, dealing with economic issues and some using the Monte Carlo method in 

the research process, for the purpose of confirming or rejecting the first hypothesis, the author 

analysed wider interest in this topic in the time scale 2004 – 2019. The results are shown in the 

following subchapter. 

 

2.3. The term “Monte Carlo method” search intensity 

By analysis of the interest and placed search query through Google search platform for the 

following terms: »Monte Carlo method«, »economic development forecasts« and »investment 

risks«, by using the possibilities of Google Trends internet platform it was found that the 

»Monte Carlo method« is most frequently searched term compared to the other two in the period 

2004 to 2019 (as shown by Chart 1).  
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This was especially emphasized in the period before economic crises (starting 2007). To recent 

times, the search interest for the »Monte Carlo method« significantly decreased, while remained 

stable for the other two terms.  Chart 1 shows the trend of search interest over the last 15 years 

that show that in comparison to 1st of January 2004 to February 2019. 

 

Chart 1: Interest over time (authors' work according to Google Trends data and 

methodology1) 

 

There are differences if observing the different categories of search. If observing the search 

intensity over time in the same period (2004 – 2019) by categories that are offered by the 

platform Google Trends: »Business & Industrial«, »Finance«, »Computers & Electronics«, it 

was found that the Monte Carlo method is most searched term in category of »Business & 

»Industrial« while in the category »Finance«, the most searched term was »investment risk« 

while the other two, »Monte Carlo method« and »economic development forecast« were found 

on the level below 10, especially in the last ten years. It is interesting that in the category of 

»Science« the »Monte Carlo method« was in the past and still generates high interest, while the 

other two terms, economic development forecast and investment risks are remaining on the 

level below the value of 10. As of given results it cannot be claimed that there is an increasing 

interest in exploring the application of the Monte Carlo analysis, and therefore the first 

hypothesis is rejected. 

 

3. CONCLUSION 

This paper is giving the categorization and the review of recent literature dealing with the Monte 

Carlo method and its use in economy and its different sub-fields. As noted before, the literature 

found was classified by the criteria of area of research as follows: dealing with the issue of 

definition and methodology of Monte Carlo method or its application in two fields: in the 

business and investment decision-making processes and application in economic and different 

industry sectors forecasting. It was found that in most cases authors consider that this method 

provides specific and relevant information in the investment decision-making in different 

industries but with taking into consideration its specificity and in combination with other 

                                                           
1   Explanation:  »Numbers represent search interest relative to the highest point on the chart for the given region and time. A 

value of 100 is the peak popularity for the term. A value of 50 means that the term is half as popular. A score of 0 means 

that there was not enough data for this term« Google Trends, retrieved 19.02.2019. from 

https://trends.google.com/trends/explore?date=all&q=Monte%20Carlo%20method,economic%20development%20forecast,

investment%20risks 
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methods of assessing project investment. Despite the shortcomings listed by some authors 

(Nawrocki, 2001, Laise, 2009, etc.), it was found as a useful method of risk assessment and 

should be included in capital budgeting processes (as recommended by the European 

Commision as well) as it provides specific information on the probabilities of achieving 

unsatisfactory results and highlights the level of impact of identified risk factors on project or 

business performance. Although the usefulness of Monte Carlo method in the macroeconomics, 

especially in economic forecasts has long been known, there is lack of a significant number of 

researches in this field and this method is rarely used to test industry development or economic 

forecasts. Analyzing the articles in the last 15 years any work associated with the use of Monte 

Carlo in the analysis of projections of future development of the IT sector has not been found. 

For that reason, the future research should be based on testing the Monte Carlo method on the 

industry level. As well, a new models and Monte Carlo method versions have been developed 

at the theoretical level and it is expected that future works will empirically test this newly 

developed theory. Regarding the research hypothesis, the first hypothesis that claimed that there 

is an increasing interest in exploring the application of the Monte Carlo analysis was rejected 

as of declining interest on the level of interest search on the Google platform, as well as the 

focus of this paper, although covering the longer period was only on the recent two years the 

time range  does not provide enough information to accept the hypothesis. The other hypothesis 

that claims that there are unexplored possibilities of Monte Carlo method application in the 

economy, especially in the field of economic trends forecasting was accepted, as there are rare 

papers dealing with this topic, that was explained in former subchapters. Limitations of the 

research are in the number and availability of papers published in analyzed period, where it 

cannot be claimed that all researches and papers were taken into consideration. As well, the 

conclusions were formed according to the findings of other authors and literature analysis and 

not on authors’ empirical research. Recommendations of future research are answering the 

above-stated limitations. In that respect, the future research should cover the application of the 

Monte Carlo method in the area of economy and sectoral forecasts as well as the results of its 

application in infrastructural projects proposals on the EU calls for financing. The research 

which the author is conducting will in one part, cover the named limitation as it will be focused 

on creating the projections of IT sector future development and trends that will be tested by 

Monte Carlo method. Existing interest and consideration of the research results and 

recommendations from the literature can result in better business decisions at the level of 

individual investors, but also at the level of economic policymakers for the purpose of 

developing the economic forecasts and adoption of appropriate economic incentives with the 

aim of achieving the economic development and growth. As well, basic classification, analysis 

of the works and suggestions could be useful for other authors’ future research. 
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