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Abstract: This article presents the influence of the evolution of the oil price on the international
markets on the strategies of companies whose main activity is the manufacture of oil equipment
for the Romanian oil industry. As a tool for economists and specialists in the oil industry, such a
study helps to develop economic strategies and management decisions based on forecasts of oil
price developments. Based on statistical data for the annual oil price on international markets and
the turnover of the oil companies, an analysis was proposed which showed that the trends in the
mathematical models are similar, which highlights that economic activities in the oil sector are
sensitive to the evolution of oil price. Management strategies are based on anticipating changes in
the corporate environment, assessing the company’s internal potential and making the necessary
changes to bring it in line with the economy, its mission, and the objectives set to ensure its survival
and continuity. These views make it possible to analyse and forecast oil prices; upward trends will
encourage companies to design and develop strategies that include investments to expand production
capacity, and downward trends will synergistically lead to downsizing strategies. Variations in
company production will generate an economic, social, and environmental impact in the countries
where they operate.

Keywords: oil price; oil industry; international markets; energy transition

1. Introduction

Despite the extended use of renewable energy, oil still plays an essential role in national
and international economies, and oil price is an economic indicator with major influences
at micro and macroeconomic levels. Oil has dominated the energy market for several
centuries, after coal ceased to be a strategic commodity on this market and an essential
production factor. The need to use renewable energy, as a result of oil reserve depletion
and of the negative effects oil processing has on the environment [1–5], has reduced the
importance of this merchandise, but international statistics prove that oil still dominates
the energy market and beyond. The importance of oil was well emphasized by Henry
Kissinger, the former national security advisor of the USA, “Control oil and you control
nations; control food and you control the people”. Considering the concentrated structure
of the supply, oil price fluctuations are not only determined by economic factors, with
geopolitical conditions being essential [6].

Countries with large reserves of oil and natural gas, such as those in the Persian
Gulf or the Caspian Sea, are important players on the international energy market as
exporters, with positive effects on the balance of payments and on economic growth.
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Certain European countries’ lack of oil or natural gas generates their energy dependence on
other states such as Russia, which can have political and military effects. Other countries,
such as Turkey, have become important players worldwide as a result of their strategic
geographical position allowing oil or gas pipelines to pass through. Countries such as
China, India, or Pakistan have become important players in the energy market as a result of
demand, and any moderation of the economic growth process in these countries affects oil
prices internationally. For example, at the international level, China has become the largest
oil importer and consumer [7] and many studies have focused on the impact of oil price on
the Chinese economy. In fact, most studies targeting the impact of oil prices on national
economies or on certain economic indicators have been conducted for developed countries
or for countries that have a special status on the international oil market as producers
or consumers.

Starting from these considerations, this study focuses on the Romanian economy. The
originality and novelty of our study consists in analysing the relationship between oil
price evolution and the economic indicators of oil manufacturing companies operating
in Romania.

Specialized literature analysis revealed that few studies have been conducted to
capture the impact of oil prices on the Romanian economy. In the international scientific
literature, the authors identified the study conducted by several Romanian researchers [8]
that targeted the impact of oil Brent price changes on industrial production in Romania for
the period of January 2008–July 2016. Results show that fluctuations in oil price (increase
and decrease) affect industrial production in a different way, meaning that a price increase
is felt faster. In addition, Romanian researchers observed a modest impact of the oil price
change on fluctuations in the industrial production (less than 30%). Lower oil prices can
fuel economic growth, improve the standing of external investments, and ease the burden
of foreign public debt.

In other studies, such as the one conducted by Cheng et al., 2018 [9], Romania is part of
the group of countries under analysis, namely EU countries, from 1990 to 2015. This study
focuses on a complex problem targeting the determinants of carbon intensity for 28 EU
countries. This group of countries was chosen because it includes developed countries,
as the study focuses on determining carbon intensity; therefore, decisive factors such as
economic growth, energy consumption, non-fossil energy use, and crude oil price were
considered. The study results suggest an inverted U-shaped curve between crude oil price
and carbon intensity. The impact of an increase in crude oil price is different depending on
a country’s carbon intensity (low, medium, and high). Drachal’s study (2018) focuses on
several countries in Central and Eastern Europe: the Czech Republic, Hungary, Romania,
and Serbia [10]. Statistical data are analysed for the period between 2000 and 2015, tracking
the relationship between crude spot oil price, exchange rates, and stock prices, using the
Granger causality test and the non-linear Diks–Panchenko test. The strongest link between
the analysed variables was recorded for the Czech Republic, Hungary, and Romania.

This article aims to materialize into an updated study on the influence of oil prices on
emerging industries in general and on companies whose object of activity is the production
of oil, petrochemical, and refinery equipment. Both the technical–economic implications
and the influence on specific trends in these types of businesses are underlined. In order to
better understand what this study intends, Figure 1 presents a graphical summary of the
paper with the most important steps in the article.
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2. Motivation of the Study

It is critical to assess the influence of oil pricing on the main producers of oil machinery.
Doing so helps reveal important developments and gain precious insights into how the
industry reacts to changes in oil cost.

Business Planning: Companies in the oil machinery industry can benefit significantly
by gaining an insight into the relationship between oil prices and the performance of
producers. This knowledge can help them make better, more informed business decisions.
For instance, if a company is aware that their revenue is closely connected to oil prices,
they can adjust their strategies accordingly, such as modifying the production output or
investing more capital depending on the projected price of oil.

Investment Decisions: Investors in companies that manufacture oil equipment should
invest time into researching the relation between the cost of oil and the performance of
these organisations. Becoming familiar with how changes in oil prices affect a company’s
profits and income will help them make wiser investment choices.

Industry Analysis: Investigating the correlation between oil rates and manufacturers
of oil machinery can provide beneficial knowledge into the overall state of the petroleum
and gas sector. For instance, when prices of oil are low and its related machinery businesses
are facing decreased profits, it may be an indication that the industry is in a downturn.

Government Policy: Governments may also be interested in understanding the link
between oil prices and oil machinery producers, as this relationship can have an impact
on the economy, employment, and the environment. As an example, when the industry
is experiencing instability or a downturn, the government may resort to implementing
policies to aid its revival. Conversely, when the industry is thriving, it would be wise for
the government to make adjustments accordingly.

Environmental Impact: As oil and gas exploration and production activity is a signifi-
cant contributor to greenhouse gas emissions, understanding the relationship between oil
prices and oil machinery producers can also be important for evaluating the environmental
impact of the industry and developing policies to mitigate this impact.

As a result, examining the link between oil prices and companies that manufacture
oil equipment can provide a range of benefits, such as help with making prudent business
choices, assessing the status of the industry, and setting up legal parameters to address
both monetary and environmental issues.

3. Literature Review

Oil prices are an important driver of an economy. Oil price and its core drivers have
been studied by many researchers [11–15]. Modelling oil price movements is important for
policymakers and companies.

Actual fluctuations in oil prices affect households, more precisely the population’s
standard of living, but also the activity of companies, which is why the subject is being
closely followed by public authorities, considering the consequences of this phenomenon
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on the inflationary process and economic growth. Analysing the articles published in
mainstream media in the last years, there are a variety of studies that focus on the impact
of oil price on certain economic aspects such as economic growth, the activity of companies
from certain sectors, costs in agriculture, and renewable energy.

The study conducted by Jahangir and Dural (2018) [16] is based on data for the period
1997 to 2015 and follows the relationship between crude oil, natural gas, and GDP for
the Caspian countries (Azerbaijan, Iran, Kazakhstan, Russia, and Turkmenistan). The
results of the econometric analysis show the robust impact of crude oil and natural gas
on economic growth in the case of these countries. Other studies such as Aigheyisi (2018)
analysed the impact of oil price fluctuations on the Nigerian economy for the period 1970
to 2015, and the author draws attention to this country’s economic dependence on the
exploitation and export of a single product—oil—to the detriment of a harmonious and
balanced development of an oil national economy [17]. The result of the research, namely
the positive and significant relationship between oil price volatility and real GDP volatility
in the short run, should be an alarm signal for authorities in this country, in order to
intensify the diversification of economic activities and exports.

The activity of oil refineries is affected by oil price volatility due to cost uncertainty and
implicitly of profit as a result of reducing the spread between the price of raw materials and
that of the finished products. The article published by Łamasz et al. (2018) offers hedging
solutions for these companies, namely short butterfly spread, long strip, and long strap
based on European call and put options [18]. The authors, however, draw attention to a
very important aspect, namely the existence of oil reserves in conflict areas, correlated with
the increase in demand, which will generate fluctuations in oil price. Moreover, this price
will be modelled by geopolitical factors and the decisions of the OPEC cartel and Russia.

The impact of oil price movement on the profitability of oil and gas companies in
the United Kingdom (UK) was the object of a study by Romanian researchers for the
period 2006 to 2014. Vătavu et al., 2018, conducted the study, taking into account the
volatility specific to the oil and gas industry and the succession of boom-and-boost cycles
for companies in this field, with major effects on the investment process and specialized
personnel [19]. The authors of this study chose the UK as it is the most important producer
of crude oil in the EU (followed by Denmark, Italy, and Romania). Oil price variations
have also made their mark on the financial results of these companies, but their return
on investment is a big reason why the oil and gas sector is an essential pillar of the UK
economy, which ensures considerable revenue to the public budget.

The study conducted by Abdel-Latif et al., 2018, targets the impact of oil price shocks
on government expenditures for Saudi Arabia [6]. The statistical data used in the study
targeted the period 1990 to 2017 for the health and education sectors, and the authors
based the research on a non-linear autoregressive distributed lag (NARDL) model. The
problem is particularly important especially for the oil-exporting countries which have to
implement various measures to reduce the dependence on oil export revenues, considering
the transition to the bioeconomy.

The activity of logistics service providers (LSP companies) is affected by oil volatility.
Hofmann et al. (2018) [20] focus on the relationship between oil price and the financial
performance of different types of LSP, performing a cluster analysis for the period 2004
to 2014. The study is based on vector autoregressive models (VAR) and structure vector
autoregressive models (SVAR); the results show a difference in the response of air, maritime,
road, or rail transport companies towards petrol price fluctuations. The increased costs
of transport companies have chain effects, not only on industrial companies but also on
domestic and international tourism.

The price of agricultural products is influenced by the price of oil as a result of changes
in production and transport costs. Given the importance of oil and agricultural products in
the economy, some researchers have focused their activity on this subject [21–23], consider-
ing the expansion of the use of biofuels as alternatives to the classic fuels, which generates a
pressure on the agricultural products market with implications even on food safety [24–28].
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Shrestha et al. (2019) conducted a study using a global regression analysis based on Global
Food Price Index (FPI) variables, world population, per capita production of cereal and
oil crops, ethanol and biodiesel production, inflation rate, and Brent crude oil price for the
period 1973 to 2016 [29]. The results of the study demonstrated the overwhelming impact
that oil price has on the volatility of food price. Other studies have analysed the relation-
ship between the two price categories in the context of biofuel use and demonstrated the
importance of a direct biofuel transmission mechanism [30].

Many researchers have examined the impact of oil prices on renewable energy, with
conclusive results implying that renewable energy is considered to be a replacement for
fossil-fuel-based energy [31–34]. As the price of oil rises, so will the incentives to switch to
renewable energy.

A more advanced analysis on the influence of oil price is performed using the copula
methodology. An extensive review of this method and its applications was conducted
by Bhatti and Do (2019) with an emphasis towards energy, forestry, and environmental
sciences. Copulas can be applied to examine co-movement between two or more inter-
connected variables of interest in a range of research areas from business, economics, and
finance to energy, environment, and forestry [35] In a variety of studies, copulas are used to
investigate the dependence structures of oil price and other economic factors [36–39].

Taking into consideration the stock market’s role as a barometer of economic activity,
many studies have focused on the link between oil price and stock markets. For example,
there have been several studies that focused on the Chinese stock market because of the
importance of these countries as importers and consumers at the international level, and
because of the size of the Chinese stock market (the second market in terms of capitalization
and trading volume). In research conducted for the period 2001 to 2015, certain Chinese
specialists prove that the relation between oil price shocks and Chinese stock market returns
is complex and depends on the oil status and the stock market state (bust or boom), as well
as on the cause of the shock (supply or demand) [40].

Based on the data from the Web of Science source, the most relevant scientific publica-
tions were analysed whose object of study was close to the one of this paper.

Therefore, the content of 131 highly cited articles on the Web of Science platform
related to this topic was analysed to highlight the structure of the scientific field, using
content analysis that inspects the most common keywords and the relationship between
these keywords. The empirical analysis showed that the most frequently used words in the
full content of the selected articles are those shown in Figures 2 and 3 and include “crude
oil price”, “oil industry”, “international market”, “energy”, and “transition”.
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4. Materials and Methods

The main aim of this study is to search for a connection between oil price interna-
tionally and the demand for oil equipment in the case of the Romanian economy. For the
purpose of this endeavour, the usual methods of trying to see how independent variables
influence the dependent variable and if they have statistical significance have not been
used. Instead, using the historical price of oil, a model has been developed that best fits the
trend, and based on that model, a subsequent one has been developed for the turnover of
the sampled Romanian companies. An analysis of the oil price has been conducted to see
both the historical and most recent issues regarding its evolution and prediction models.
The problems of futures price have been underlined along with the influence of the wrong
estimates of oil price.

After analysing the oil price, a model has been developed based on the annual data of
the Europe Brent Spot Price FOB (USD per Barrel) extracted from US Energy Information
Association between 1987 and April 2022. Brent oil price has been used because it is the
most relevant internationally, as a large share of international types of oil are evaluated via
the pricing system that uses the Brent oil price.

The focus of the study is to provide a forecast tool meant to estimate the turnover of
companies that provide equipment for the oil industry. As the oil price has an important
influence on the production volume of oil industry actors, their investment decisions
subsequently affect the turnover of equipment producers. Therefore, by using a model
such as the one used in forecasting oil prices, those companies could obtain a better forecast
of their own turnover.

The data have been gathered from companies’ balance sheets for the period between
2008 and 2018. A sample of companies has been selected based on the following criteria:

1. NACE Rev 2Code: 2892—Manufacture of machinery for mining, quarrying, and construction
2. Turnover for 2018: 5 million EUR or more
3. Country: Romania

The sample resulted from applying these criteria consisted of 9 companies out of 69
that use this NACE code in 2018. The turnover of these companies in 2018 accounted
for 376.3 million EUR out of 410.5 million EUR, the total turnover for this NACE code,
representing 92% of the total. Additionally, the authors took a sample from the oil price
for the same period as that used to analyse the companies, in order to make relevant
discussions on the subject of oil price influence on the turnover of oil equipment providers.
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5. Results and Discussions

The importance of oil price for many categories of economic agents is also demon-
strated by tracking the price of this commodity on the futures market. The futures price of
oil is not only important for speculators and hedges that operate on the derivatives market
in order to obtain profit or reduce risks, but also for companies in different fields that see oil
as a reference commodity whose futures price is a fundamental variable, and its evolution
influences their long-term financial situation.

An increase in the appetite for risk and the intensification of financial innovation
on the commodity derivatives market through financialization has also generated, in the
case of oil, a decoupling between the real economy and the symbolic economy, in that the
market transactions do not only reflect the intentions of the petroleum products’ producers
and consumers, but also those of speculators; oil is no longer seen as a real commodity
but as an asset for speculation [41,42]. Moreover, there are specialists, such as Luo et al.
(2019) [43], who consider oil a financial asset and an additional investment instrument used
to diversify the portfolio and reduce the risk.

The evolution of futures prices for crude oil on international markets, shown in
Figure 1, suggests that participants in the oil and gas industry can expect a gradual fall
in prices over time. Figure 4 shows the crude oil (Brent and WTI) prices at which buyers
and sellers on international markets have agreed to buy/sell oil at some point in the near
future. These are the so-called futures contracts; they reflect the expectations of market
participants. From the supply and demand game, buyers and sellers have now agreed on
the trading price of oil in the coming period. Therefore, with some clarifications presented
in the graph, one can assume that futures prices largely reflect the expectations of the
oil industry entrepreneurs as compared to future oil prices. These expectations may not
materialize, but they are probably the best forecasts available immediately. They outline
the knowledge of buyers and sellers who are trying very hard to stay up to date with oil
prices. The problem of estimating oil price becomes very important in the case of national
economies that are dependent on imported oil, such as China’s. For such countries, the
correct estimation of the oil price generates market opportunities and reduces the risk [44].
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Futures prices cover, in addition to the expected price of oil, the risk premium and the
so-called convenience yield (performance) [45,46]:

FPO = EPO + PR + CP

where: FPO—Future price of oil;
EPO—Expected price of oil;
RP—Risk premium;
CP—Convenience yield (performance).
The risk premium value represents buyers’ and sellers’ desire to avoid any uncertain-

ties about the price at which they can buy or sell oil in the immediate period ahead. To
reduce uncertainty, buyers may be willing to pay more than what they estimate would
actually be the future price of oil. Similarly, in order to secure a market for their oil, sellers
may be willing to accept a value lower than the estimated oil price for the coming period.
Depending on which part of the market is feeling a greater need for insurance, the risk
premium could be positive or negative. Additionally, this risk premium may vary over
time as market conditions change.

The value of the convenience yield reflects the desire of oil refineries to have sufficient
stocks of oil so that they rely on a constant production process that responds to the require-
ments of their beneficiaries. Maintaining an optimal stock of crude oil requires managerial
decisions regarding the purchase of crude oil at the current time and a careful planning
for future purchases. The current demand and supply for oil, as well as the forecast of
future supply and demand, are slightly affected. Convenience yields will change as market
conditions change.

One can neither directly observe the values of the risk premium or the convenience
yield nor the probability of changes over time. Therefore, the future price of oil will not
have the same value as the expected price of oil. However, despite these risky assumptions,
the futures oil price seems to be as good (or as bad) as that of a predictor of oil prices (for
example, surveys by forecasting experts and fundamental models based on the macroeco-
nomic data). Data on futures prices have the advantage that these are transparent and can
be updated in real time as the market incorporates new information about the oil market
and the global economy. However, the best solution would be to analyse and forecast the
data processing, resulting in an estimate, based on information on future situations, in
parallel with a real-time update of the fundamentals influencing supply and demand on
the oil market. To do this, one can consult all sources of information and news for oil and
fuel prices.

Longer term, there is no estimate of high growth possibilities for oil price. Due to
the demographic growth and implicitly to the diversification of the use range, there is
an increasing demand for petroleum products in emerging markets. The demand for
petroleum products in developed countries is constantly decreasing, due to the increasingly
harsh environmental standards and the extensive use of electric vehicles. Additionally, it
can be estimated that demand in emerging markets would rather decrease, due to the fact
that cleaner technologies are becoming cheaper and more accessible. Therefore, the World
Energy Council forecasts a medium-term increase in world oil consumption. Moreover, it
is estimated that the current proven oil reserves worldwide will last until 2050, with new
deposits continuously identified. In other words, there seems to be a large amount of crude
oil available for many years after the consumption of this resource begins to decline. Of
course, it does matter if the low-cost reserves run out first, but in general, these dynamics
do not suggest a sharp increase in prices.

These assumptions may not be sufficient to influence the drop in oil prices relative to
their current levels, as revenues are rising globally and, to date, this generates additional
oil demand. However, specialists in the field have set an upward threshold on crude oil
prices. There may yet be occasional peaks due to supply interruptions, but these will be
temporary. As economic growth around the world is rising, oil prices may rise on a more
sustained basis, but probably no more than USD 60–80 per barrel over the next few years.
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Taking into account the global context and the assumptions presented above, a similar
analysis of the evolution of oil price on the European continent can be made. The following
shows a graph (see Figure 5) for the oil price variation with the data registered annually as
the European average.
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Starting from the variation of oil price globally, and at European level, respectively, we
propose a forecast variant based on statistical calculations, calculation that allows to identify
a function that will model this variation with an as small as possible margin of error.

The mathematical model uses an econometric analysis of data from stock market price
changes of oil over time.

In terms of data structuring, we can have:

• Cross-sectional (distribution) series in which each of the observations corresponds to
a unit.

• Time series in which each of the observations corresponds to a specific point in time.
Usually, the time points are taken at equal intervals (in this case annual values).

• Two-dimensional panel structure comprising data sets that vary one-dimensionally
in time and have an individual dimension. Each observation (Yit) corresponds to a
given unit i, i = 1, . . . , N, at a given time t, t = 1, . . . , Ti, where N is the number of
units recorded and Ti is the number of records over time made for unit i.

If T = 1, the panel is reduced to a cross-sectional series {Yi} with N records, and if
N = 1, we obtain a time series {Yt} with T records.

Time-series analysis allows the study of the evolution of the relationships between
variables over time, without taking into account the individual characteristics of the el-
ements that determine these evolutions (example: the annual USD prices for a barrel of
oil—Table 1). Cross-sectional data analysis studies the effect of individual diversity, but
does not take into account the dynamic behaviour of entities. The advantages of using
panel-structured data are:

• The possibility to analyse individual dynamics and effects generated by the order of
events over time (separate and/or time-dependent individual specific effects).

• The control of the heterogeneity induced by time-invariant variables, or in cross-
sectional structures, regardless of whether those variables are observable or not (latent).

• Examining the dynamics of adjustments and conducting more complex studies of
some behaviours.

• The number of observations, hence the increase in the degrees of freedom, leading to
increased test power, consistency, and efficiency of estimators and reduced collinearity

https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RBRTE&f=M
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RBRTE&f=M
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between variables. Additionally, the distortion induced by the aggregation of activities,
companies, or individuals is reduced or eliminated.

Table 1. Statistical data used for this model.

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Oil price
USD/Barrel 18.53 14.91 18.23 23.76 20.04 19.32 17.01 15.86 17.02 20.64 19.11 12.76 17.9 28.66 24.46 24.99 28.85 38.26

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Oil price
USD/Barrel 54.57 65.16 72.44 96.94 61.74 79.61 111.26 111.63 108.56 98.97 52.32 43.64 54.13 71.34 64.3 41.96 70.86 117.25

The justification for the choice of this regression model for the next two case studies
is based on the nature of the two data series and the link between them (year vs oil price
and oil price vs profit/loss) which also gave the meaning of the research. Some common
considerations include:

• Type of the dependent variable: The type of the dependent variable (e.g., continuous,
binary, ordinal) will influence the choice of the regression model.

• Linearity of the relationship: The linearity of the relationship between the independent
and dependent variables should be assessed. If the relationship is linear, a linear
regression model can be used; otherwise, a non-linear regression model may be
more appropriate.

• Number of independent variables: If there are multiple independent variables, the
choice of the regression model may depend on the presence of interaction terms,
multicollinearity, and the need to control for confounding.

• Distribution of the error terms: The distribution of the error terms should be assessed
to ensure that it is approximately normal and homoscedastic.

• Model fit: The fit of the regression model should be evaluated using statistical tests
(e.g., R-squared, adjusted R-squared, AIC, BIC, etc.) and/or residual plots to ensure
that the model is a good fit for the data.

• Predictive ability: The ability of the model to make accurate predictions should be
evaluated using cross-validation and/or hold-out sample tests.

Taking into account these factors, an informed and correct choice could be made
regarding the two regression models as the closest for the data and the proposed analyses.

In addition, other factors such as sample size, presence of outliers, and computational
considerations may also influence the choice of regression model. From the statistical
calculations using least squares regression and Table curves V.0.1 (free software) resulted
the mathematical model in relation 1 with the values specified below (Tables 2–4).

Table 2. Values of the coefficients of the mathematical model as a result of the regression for the
considered data set.

Variable Value Standard Error t-Ratio Prob(t)

a 512.248 176.958 2.895 0.00867
b −0.509 0.176 −2.894 0.00868
c 1.264 × 10−4 4.370 × 10−5 2.893 0.0087

Table 3. Mathematical model coefficients values for a 99% confidence interval of the function.

Variable Value 99% (+/−) Lower Limit Upper Limit

a 512.248 501.038 11.210 1013.286
b −0.509 0.498 −1.007 −1.099 × 10−2

c 1.264 × 10−4 1.237 × 10−4 2.701 × 10−6 2.502 × 10−4



Energies 2023, 16, 2336 11 of 18

Table 4. The variance analysis.

Variable DF Sum of Squares Mean Square F Ratio Prob(F)

a 2 9813.986 4906.993 8.718 0.00175
b 21 11,819.464 562.832
c 23 21,633.450

Model definition:
Y = 1/(a + b·x + c·x2). (1)

where: Y—the endogenous (explained) variable,
a, b, c—model coefficients,
x—explanatory variables,
Table 2 features the values of mathematical model coefficients, standard error, the

t-ratio of the departure of the estimated value of a parameter from its hypothesized value
to its standard error, and t-ratio distribution probabilities.

Table 3 shows the values of the coefficients of the mathematical model for a 99%
confidence interval of the function and also the range of variation.

There are many different ways of estimating econometric models, which take different
approaches to assessing the evidence that the observed differences between group means
are “real”. In the case of the resulting mathematical model, analysis of variance was
performed using the ANOVA F-test statistic, which provides a method of aggregating
differences between the means of two or more groups and testing our null hypothesis of no
differences between means versus alternative.

Taking into account the above, Table 4 shows the results of the analysis of variance
using the ANOVA F-test. The number of degrees of freedom, the sum of squares, the mean
of the sum of squares, the value of the F-statistic, and the likelihood of the estimation
function are summarized for the model coefficients.

Additionally, as can be seen in Figure 6, there is the oil price variation on the European
market and the function that models this variation, superimposed over these real values [45,46].
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As can be seen, the identified model has a 99% confidence; this shows that it can
be used for a short- or medium-term forecast regarding the oil price evolution on the
European market.
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Regression results provide insight into the relationships with variation of the oil price,
such as the strength, direction, and shape of the relationship, as well as the contribution
of each predictor to the outcome. Regression can also help make predictions based on the
relationships identified in the model.

In what follows, we propose to conduct some studies on oil price’s impact on the man-
ufacturing and services industry in the field of oil exploitation, extraction, and transport.

During the analysed period, the cumulative turnover of the companies showed an
ascending trend with a growth of 71% from 1.2 million RON in 2019 to 2 million RON in
2020 (Figure 7) [47–49]. Before further discussions regarding this evolution, a comment
must be acknowledged, that the main part of the turnover presented in the sample is
attributed to Cameron Romania, which holds 53% of the sample.
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Using the same reasoning and methodology presented in the previous sub-chapter,
mathematical models and regression function results similar to those already presented are
obtained for the turnover and profit rates of companies doing business in oil-related areas.

Starting from the same type of model and using the companies’ turnover, a similar
model with different parameters has been developed.

As can be seen, for the same model, we can register the following results for the
turnover of the Romanian petroleum companies (see Table 5).

Table 5. Statistical data used for this model.
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On the basis of the mathematical model presented in the previous chapter, an analysis
is made based on available data, for a period of 13 years, regarding the application of the
function identified for the turnover and the annual change in the price of a barrel of oil.
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The results obtained by applying the model to annual turnover figures are summarized
in Tables 6–8 and Figure 8.

Table 6. Values of the coefficients of the mathematical model as a result of the regression for the
considered data set.

Variable Value Standard Error t-Ratio Prob(t)

a 18.721 3.7592 4.979 0.00055
b −1.855 × 10−2 3.731 × 10−3 −4.973 0.00056
c 4.596 × 10−6 9.255 × 10−7 4.966 0.00057

Table 7. Values of the coefficients of the mathematical model for a 99% confidence interval of the function.

Variable Value 99% (+/−) Lower Limit Upper Limit

a 18.721 11.914 6.806 30.635
b −1.855 × 10−2 1.182 × 10−2 −3.037 × 10−2 −6.728 × 10−3

c 4.596 × 10−6 2.933 × 10−6 1.663 × 10−6 7.529 × 10−6

Table 8. The variance analysis.

Variable DF Sum of Squares Mean Square F Ratio Prob(F)

a 2 2,196,006.423 1,098,003.211 80.041 0
b 10 137,179.673 13,717.967
c 12 2,333,186.096
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Figure 8. Model definition graph: Y = 1/(a + b·x + c·x2).

Additionally, as can be seen in Figure 8, there is the oil price variation on the European
market and the function that models this variation superimposed over these real values
(Neacsa et al., 2008).

The results obtained by applying the same model to the annual values of the an-
nual price per barrel of oil for the same 13-year period are summarized in Tables 9–11
and Figure 9.
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Table 9. Values of the coefficients of the mathematical model as a result of the regression for the
considered data set.

Variable Value Standard Error t-Ratio Prob(t)

a −1419.946 394.631 −3.598 0.007
b 1.408 0.391 3.598 0.00701
c −3.489 × 10−4 9.701 × 10−5 −3.597 0.00701

Table 10. Values of the coefficients of the mathematical model for a 99% confidence interval of the function.

Variable Value 99% (+/−) Lower Limit Upper Limit

a −1419.946 1324.146 −2744.091 −95.800
b 1.408 1.313 9.481 × 10−2 2.721
c −3.489 × 10−4 3.255 × 10−4 −6.745 × 10−4 −2.346 × 10−5

Table 11. The variance analysis.

Variable DF Sum of Squares Mean Square F Ratio Prob(F)

a 2 5247.257 2623.629 7.656 0.01387
b 8 2741.434 342.679
c 10 7988.691
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Additionally, as can be seen in Figure 9, there is the oil price variation on the European
market over the last 11 years and the function that models this variation superimposed
over these real values.

Applying regressions using the same mathematical model to the two sets of statistical
data shows that the trends in the two graphical representations are similar, which underlines
the fact that the change in the price of a barrel of oil influences the activity of oil companies.
As the analysis of the two graphs shows, if the price of a barrel of oil is increasing on the
international markets, oil companies increase their production activities, increasing their
turnover and profits; otherwise, they record a decrease in turnover and financial losses.

Regression results provide insight into the relationships between variables, year, oil
price, profit/loss, and turnover, such as the strength, direction, and shape of the relationship,
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as well as the contribution of each predictor to the outcome. Regression can also help make
predictions based on the relationships identified in the model.

The oil equipment providers sector has always been indirectly influenced by the oil
price, as oil producers upstream and downstream accelerate and reduce the production of
oil and oil products in correlation with the oil price. Even though there is a lag between
the moment the oil price shifts, the producer’s decisions, and the influence on equipment
providers, which we intend to explore in future research, the quicker the information
reaches the management, the more suitable its decisions are.

Since there are so many variables that can influence this relationship, including changes
in oil production technology, governmental policies and regulations, and global economic
conditions, it is extremely hard to create a single equation that fully captures the relationship
between oil prices and oil machinery producers.

As a future direction of research, the team intends to continue the study by expanding
the study globally and exploring new methods and adding new variables that may prove
significant in order to produce and refine new equations for a deeper understanding of the
relation between oil price and oil machinery production companies.

6. Conclusions

Oil prices can have a significant effect on the financial performance of oil machinery
manufacturers. When the value of crude oil is high, exploration and production activities
increase, which leads to a higher need for drilling and production equipment. High
oil prices correlate to an increase in exploration and production activity, thus increasing
the demand for oil drilling and production equipment. This consequently boosts sales
revenue of machinery producers. On the other hand, when oil prices are low, exploration
and production activity declines alongside a reduction in demand for drilling production
equipment, leading to decreased sales and earnings for machinery producers. Besides that,
oil equipment manufacturers may also experience the effect of changes in oil extraction
technologies, which could potentially shift the demand for their machinery.

Despite the increase in the share of renewable energy in population and industrial
consumption, oil still plays an important role on the energy market and in the international
economy, and the price of oil affects the activity of the people, public institutions, and
companies. Moreover, its trading on the stock market has generated a financial metamor-
phosis, meaning that oil is considered a financial asset in the sense that portfolio investors
acquire different positions on the derivatives market in order to diversify portfolios and
reduce risks.

Most of the studies link the performance of oil and gas producers to oil price [50–52].
The novelty of this research resides in analysing the connection between the oil equipment
providers’ sector and the price of oil for the Romanian economy. This model aims to be a tool
used in combination with other analyses to determine a possible evolution of a company’s
turnover. Other aspects also need to be addressed when analysing the relation between
oil machinery producers and oil price. Price volatility makes it difficult for producers
to plan effectively. Government policies and regulations may influence the demand for
oil machinery. Renewable energy sources may decrease the demand for oil machinery.
Geopolitical tensions and conflicts may/are impacting the oil price. The shift in consumer
preferences towards sustainable products may impact the oil machinery producers. The oil
machinery producers may benefit from the adoption of fracking and horizontal drilling
that increases the demand for oil machinery.

As can be seen, the trends in the two regressions are similar, which highlights that the
general pattern of change or relationship between the independent and dependent variables
is comparable. This helps us to conclude that the underlying relationships between the
variables considered and analysed may be similar or related in some way. However, it is
important to note that the mere similarity of trends does not mean that the two regressions
are identical or that their coefficients or specific predictions are identical. Further analysis
and interpretation may be needed to draw more concrete conclusions.
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From the analysis of the two graphs of the regression models, it can be stated that
there is a correlation between oil price and profit/loss of oil companies from Romania. In
general, when oil prices are high, oil companies tend to make higher profits, while low oil
prices lead to lower profits or even losses. This is highlighted by the fact that the costs of
extracting, refining, and selling oil are largely constant, so a fall in oil prices directly affects
the profit margins of oil companies and, therefore, their oil investments. However, it is
important to note that there are other factors, such as operational efficiency and geopolitical
events, which can also have a major impact on the profitability of oil companies.

From what has been presented in this article, it can be concluded that the oil equipment
manufacturing industry in Romania is influenced by oil price variation in several ways.
As previously stated, when oil prices are high, it can be seen on the graphs that there
is an increase in demand for oil exploration and production equipment. This leads to
an increase in demand for equipment manufactured by the oil equipment industry in
Romania. Conversely, when oil prices are low, there is usually a decrease in demand for oil
exploration and production equipment, which leads to a decrease in demand for equipment
manufactured by this industry. Fluctuations in oil prices can also affect the profitability of
companies within the industry, which can in turn affect their ability to invest in research
and development and their ability to create new jobs.
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