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ABSTRACT 

Goal: This paper aims to illustrate one of the strategies found in the literature to deal with 
uncertainties: prospecting scenarios in the demand for oil derivatives after the COVID-19 pandemic 
(identifying the desirable scenario, the undesirable and the trend, at a national level in the Brazilian 
market) and proposing a corresponding strategy plan for each prospection in order to minimize the 
resumption impacts. 
Design / Methodology / Approach: This study was carried out with relevant indicators of the oil and 
gas industry (downstream). Commercialization data (from 2017 to 2020) were compared in order to 
verify the pandemic impacts. After collecting the data, we used the Momentum approach to prospect 
the scenarios, suggesting a strategic action plan for each prospection. 
Results: The results reveal that, regardless the post-pandemic scenario that we will encounter, the 
industries belonging to the oil and gas sector will have to define strategies and implement solid action 
plans to remain competitive in the market. It was also possible to note that the action plan for the 
desirable and trend scenario has synergy. 
Limitations of the investigation: The results obtained in this research refer only to the Brazilian 
scenario, more specifically to the downstream sector of the oil and gas industry and may differ from 
other sectors or regions. 
Practical implications: This research provides ways for oil and gas companies to be prepared for 
the post-pandemic future, thus remaining competitive in the market. In addition, as a result of 
applying the Momentum method, it is possible to see how the sector's indicators relate to each other 
through the cross-impact matrix. 
Originality / Value: This is an unprecedented study that allows the downstream oil and gas 
companies to be better prepared to the post-COVID-19 scenario. It adds value not only to the oil and 
gas industry but also to other industries, since it is possible to replicate the method presented here 
in other contexts with different databases. 

Keywords: Oil and Gas Industry; Prospective Scenario; Economic Recession; COVID-19; Operational 
Research. 

1. INTRODUCTION 
Oil and gas companies play an important role in the global economy, as they are 

responsible for providing much of the energy needed by the world. According to Ahmad and 
Zhang (2020), the energy industry has received attention over the last few decades mainly for 
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use in the transportation sector. Political and economic factors, such as restrictions imposed 
by the governments, demand from the consumer market and the quantity offered, have a 
significant impact on the prices charged by the oil industry. 

According to Branski (2015), the supply chain of the oil and gas industry can be divided 
into at least two segments: upstream and downstream. The first includes exploration, drilling, 
completion and production activities - characterized by high costs and qualified labor (it is 
worth mentioning that, depending on the price of oil sales, companies cannot always achieve 
the expected economic return), in addition to high investments in structures and technology 
for the operation of the platforms. Downstream activities include transportation, refining and 
distribution - a complex transportation network, often linked through gas and oil pipelines and 
investment in refining technologies and high inventory costs. 

The Oil and Gas sector is important and significant for the Brazilians in terms of political, 
economic and social factors. Silva et al. (2018) showed that this sector represented four per 
cent of the national gross domestic product (PIB, in the Portuguese acronym) from 2000 to 
2015 and Azevedo Filho et al. (2019) gave an emphasis highlighting the creation of jobs and 
income for the state. 

Distribution efficiency is closely linked to the quality of the infrastructure of the country's 
logistics modes. In Brazil, the main logistical modal used is the road, even though it has less 
load capacity and, in general, the higher cost per cubic meter transported. Unlike the 
upstream, the downstream has a very large interface with the end consumer. As a result, the 
social isolation directly impacted the demand for fuels and, consequently, the supply chain of 
this segment. 

The pandemic caused by COVID-19 started in December 2019 in China, spreading to 
several countries worldwide in 2020. Trying to contain the advances of the pandemic, these 
countries, in general, took several actions to contain the spread of the virus, such as restricting 
trade and services, sanitaries barriers and social isolation. As a result, the energy sector was 
one of the most affected. 

This research is focused on the downstream segment, specifically on analyzing (and 
comparing) the demand for fuels such as ethanol, gasoline, diesel, fuel oil, liquefied petroleum 
gas (LPG, in the English acronym and GLP, in the Portuguese acronym) and aviation 
gasoline/kerosene in the Brazilian market. This segment has a considerable plurality in the 
chain, with players of different sizes and different areas of activity. 

This paper aimed to prospect scenarios, using the Momentum method, for the Brazilian 
oil derivatives demand after the COVID-19 pandemic. We identified the desirable, undesirable 
and trend scenario, proposing a corresponding strategy plan for each prospection in order to 
minimize the resumption impacts. 

2. LITERATURE REVIEW 

2.1. The COVID-19 impacts in the Oil and Gas Industry 
According to the Global Energy Review 2020 from IEA (International Energy Agency, 2020), 

the demand for oil and its derivatives in 2020 was expected to be nine million and three 
hundred thousand barrels per day less than the same period in 2019. This drop is likely to be 
caused by measures of restriction in one hundred and eighty-seven countries that interrupted 
the mobility of its inhabitants, which culminated in a nine percent decrease in the global oil 
demand. 

Indupurnahayu et al. (2021) analyzed the changes in the demand for crude oil in 
Indonesia during the COVID-19 pandemic, emphasizing its effects on the local natural gas 
market. As a conclusion, they found that COVID-19 caused the demand for oil and its 
derivatives to fall sharply. However, the same did not happen in the natural gas demand. 
According to the authors, the use of natural gas in Indonesia is mostly residential (for cooking 
and heating) and, as people are spending more time at home due to social isolation, 
residential gas consumption increased. 
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Meher et al. (2020) studied the impact of the pandemic in the Indian market by analyzing 
the volatility of crude oil and natural gas prices. Their conclusion indicates a presence of 
asymmetric volatility in crude oil prices due to the spread of COVID-19. It is possible to notice 
a synergy with Indupurnahayu et al. (2021) research, since the volatility in the natural gas price 
was not verified. Similarly, Qin et al. (2020) said that as a consequence of the low demand, the 
oil prices dropped dramatically. How prices will return is still unclear to the authors. 

The main consequences of the COVID-19 in the oil industry are not restricted to the 
decrease in production and consumption of crude oil but also involves the potential change 
in the use of these resources, after the pandemic. Norouzi et al. (2020), developed a study 
illustrating the economic impacts on the energy market, resulting from the COVID-19. 
Although the epidemic is not over, the authors also highlighted potential post-pandemic 
effects on the energy sector. Jiang et al. (2021) analyzed the challenges, lessons and 
opportunities in the energy sector after the COVID-19 impact on energy demand, focusing on 
the good aspects of the pandemic. 

2.2. Prospecting Scenarios 
Due to the advent of technology in companies in all sectors, the increase in 

competitiveness, the level of customer demand and the need to meet sustainable goals, 
organizations that wish to remain competitive in the market need to plan and create scenarios, 
trying to be prepared for the future and, as a consequence, trying to be one step ahead of its 
competitors. 

Schwartz (2003) states that for organizations to build the necessary conditions to learn 
about the future and its various possibilities, it is necessary to choose three to five more 
representative futures. According to the author, a single scenario leaves the companies 
vulnerable around a single solution, which makes it difficult to react if any other scenario 
becomes reality. 

Porter (1989) defined a scenario as a consistent view of what the future might become. It 
is worth noting, however, that this technique does not have the objective of predicting the 
future, but rather to obtain a direction for the actions of the present. According to Santos et al. 
(2010), prospective approaches seek to promote transformations, understand the forces that 
guide the future and negotiate spaces, aiming to anticipate lead changes. In this way, 
prospective studies want to support decision makers, transforming known information into 
knowledge. 

According to Alves et al. (2020), elaborating scenarios is an endeavor to make admissible 
descriptions of possible future situations, seeking information about future prospects, 
analyzing the factors important in decision making. Vieira et al. (2017) noted that can be 
identified in the literature a series of methodologies that support the construction of scenarios 
and their integration in the strategic decision making of companies. Oliveira et al. (2018) 
described ten scenarios methods: Intrerax, IFS or Battelle, TIA, FCM, Momentum, Intuitive 
Logics, Prospective analysis, Future Mapping, GBN and Morphological analysis. 

Parisi et al. (2020), for example, presented a prospective life cycle assessment (LCA) of 
third-generation photovoltaics under a long-term scenario approach in the European context. 
Aguilar-Hernandez et al. (2021), performed a meta-analysis to review more than 300 circular 
economy scenarios in the time frame from 2020 to 2050. Their idea was to model the future 
of the circular economy analyzing its impacts on gross domestic product, employment, and 
carbon emissions. 

In this paper, we will focus on the Momentum method presented by Gomes et al. (2017). 
One application of the Momentum method can be found in the research done by Oliveira et al. 
(2021), where the authors proposed a model to evaluate business projects. 

The Momentum method proposed by Gomes et al. (2017, p.5) is structured in seven 
stages and consists in a hybrid approach which integrates the concepts of the main 
prospective methods that can be found in the literature: 
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“A) Understanding or overview of selected system or business, determining its inputs, 
outputs, mission and future vision, when applicable; 

B) Mapping of relevant actors, and their respective influences or areas of influence; 
Identification of variables, selecting the internal (strengths and weaknesses) and the 
external variables (threats and opportunities) of the system under study, performing a 
SWOT analysis; 

C) Uncertainties evaluations, and their respective casual factors; 

D) Selection of relevant variables; 

E) Elaboration of variables retrospective, or historical analysis, in order to define variables 
settings and to assign their respective probabilities of occurrences; 

F) Definition of key indicators and perform of their retrospective analysis; 

G) Construction of scenarios, pursuing the most desired --or desirable-- one, and other 
scenarios which are pertinent”. 

3. RESEARCH METHODOLOGY 
This study was done based in the following research stages: 

a) Theoretical conceptualization of the COVID-19 impact in the oil and gas industry through 
the study of academic publications. For this step, we conducted a research in the Scielo, 
Scopus and Web of Science databases, using the filter: (oil or gas or energy or fuel) and 
(demand or impact) and (COVID-19). We were able to verify the global impacts of the 
pandemic in the oil market and we have chosen the works that have synergy with our 
study; 

b) Search for articles in the Scielo, Scopus and Web of Science databases, using the filter: 
(Prospecting or Prospective or Future) and (Scenario or Scenarios). This step was 
important for the study of prospecting scenarios methods published in the literature. We 
decided to use the Momentum method; 

c) Definition of the comparative parameters to be used in the research: Oil Derivatives’ 
commercialization in Brazil (hydrated ethanol, gasoline, diesel, LPG, fuel oil, aviation 
gasoline, aviation kerosene). With these parameters it was possible to analyze how the 
pandemic has impacted the demand for oil derivatives in the Brazilian market; 

d) Collection of data related to the parameters defined in the previous step. We collected 
the national commercialization data for 2017, 2018, 2019 and 2020 (year of the pandemic) 
in the databases of the National Agency of Petroleum, Natural Gas and Biofuels (ANP, in 
the Portuguese acronym); 

e) Analysis of the data collected in the previous step to verify whether the pandemic actually 
impacted the Brazilian oil market (downstream). This step was relevant to see if there was 
synergy with the global market; 

f) Use of Momentum method to prospect three scenarios (the desirable, undesirable and 
trend scenarios were identified). This step is the most important and longest in our study. 
We performed the seven stages of the Momentum method in our database; 

g) Suggestion of a strategic action plan for each of the scenarios prospected. This consists 
in an additional step which aims to help the decision maker to deal with the potential 
future scenarios. 
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4. DATA ANALYSIS AND RESULTS 

4.1. Oil derivatives commercialized in Brazil from 2017 to 2020 
The oil derivatives commercialization data were collected from various ANP databases, 

all of them available for public consulting. After that, the numbers trend was analyzed. The 
results can be found in Table 1 where the data correspond to the period from January to 
August of the years 2017, 2018, 2019 and 2020. 

Table 1: Oil Derivatives’ commercialization in Brazil in m3 (From January to August) 

Product / Year 2017 2018 2019 2020 
Hydrated Ethanol 8,116,976 11,521,898 14,495,314 12,040,092 

Gasoline 29,819,438 25,935,799 24,970,919 22,371,191 
Diesel 36,108,020 36,664,628 37,896,174 37,114,696 
LPG 8,964,445 8,875,164 8,768,439 9,063,219 

Fuel Oil 2,031,963 1,545,170 1,275,045 1,181,173 
Aviation Gasoline 34,011 33,082 29,485 24,071 
Aviation Kerosene 4,403,347 4,29,486 4,648,464 2,311,149 

Source: Done by the author with ANP data (Agência Nacional do Petróleo, Gás Natural e Biocombustíveis, 2020) 

As can be seen in Table 1, in general, the demand for oil derivatives products decreased 
significantly in 2020. The demand for hydrated ethanol, for example, which had been growing, 
decreased seventeen percent in 2020, when compared to the same period in 2019 (from 
January to August). The only exception was in the LPG sales figures, which can be justified by 
the increase in domestic consumption resulting from social isolation. All other products had 
their demand decreasing, some at larger others at lower rates. 

4.2. Prospective Scenarios of Oil Derivatives after COVID-19 
In the following items are some steps of the Momentum method, described in section 2.2 

of this work. 

4.2.1. Relevant Actors 
After analyzing the sector, it was possible to identify the main relevant actors involved 

not only in the production of crude oil, but also the actors involved in the commercialization 
of refined products (considering the pandemic context). Some of the actors described below 
were previously mapped in the article presented by Alves et al (2020). 
▪ National Agency of Petroleum, Natural Gas and Biofuels (ANP, in the Portuguese 

acronym); 
▪ Comptroller General of the Union (CGU, in the Portuguese acronym); 
▪ Ministry of Mines and Energy (MME); 
▪ National Petroleum Industry Organization (ONIP, in the Portuguese acronym); 
▪ Investment Partnership Program (PPI, in the Portuguese acronym); 
▪ Energy research company (EPE, in the Portuguese acronym); 
▪ Pré-sal Petróleo S.A. (PPSA) - responsible for providing technical analysis, aiming to 

maximize the results from Pre-Salt operations for the Brazilian Federal Government; 
▪ Brazilian Petroleum, Gas and Biofuels Institute (IBP, in the Portuguese acronym); 
▪ Companies qualified to Explore and Produce Crude Oil from the Brazilian fields; 
▪ Companies qualified to refine oil in Brazil; 
▪ Companies qualified to distribute and sell oil products in Brazil; 
▪ Federal, State and Municipal Governments of Brazil; 
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▪ Companies, in general, that operate in Brazil (as we will see later, the demand for oil 
products will be directly affected by the work regime adopted by such post-pandemic 
companies (presentially, remote or hybrid); 

▪ Brazilian’s Universities and Schools (for the same reason as the previous point). 

4.2.2. SWOT Analysis 
The SWOT analysis represents an important step in the method, since from it are mapped 

the potential impact factors (internal and external) to the organizations or to the market that 
are being studied. Table 2 illustrates the history of some variables mentioned below. 

Table 2: Oil and Gas figures from 2016 to 2019 

Year Unity of 
measure 

Source 2016 2017 2018 2019 

Oil production 
thousands of 
barrels/day 

A 2,591 2,721 2,679 2,877 

Oil reserves billions of barrels A 12.6 12.8 13.4 12.7 

Natural gas 
reserves 

trillions of cubic 
meters 

A 0.39 0.38 0.38 0.38 

Natural gas 
production 

billions of cubic 
meters 

A 24.1 27.2 25.2 25.8 

Total effective 
refining 
capacity 

thousands of 
barrels/day 

A 2,289 2,285 2,285 2,290 

Vehicles’ sales 
growth 

% B -20.3 1.3 13.6 10.5 

Remote higher 
education 

absolute number 
of students per 

year 
C 1,494,418 1,756,982 2,056,511 2,450,264 

Hydrated 
ethanol sales 

thousands of 
cubic meters 

A 14,585.84 13,641.77 19,384.72 22,544.05 

Electric vehicle 
sales 

absolute number 
per year 

D 1,091 3,296 3,970 11,858 

Greenhouse 
gas emissions 

millions of CO2 
tones 

E 66 67 62 59 

Proven oil 
reserves 

worldwide 
billions of barrels A 1,689.8 1,728.3 1,735.9 1,733.9 

Sources: A Adapted from ANP Statistical Yearbook (Agência Nacional do Petróleo, Gás Natural e Biocombustíveis, 2020) 
B Adapted from FENABRAVE Statistical Yearbook (Federação Nacional da Distribuição de Veículos Automotores, 2019) 
C Higher Education Census – INEP (Instituto Nacional de Pesquisas Espaciais, 2019) D Adapted from the Brazilian Electric 
Vehicle Association (Associação Brasileira de Veículo Elétrico, 2020) E Adapted from the Petrobras sustainability report 
(Petróleo Brasileiro S.A., 2019) 

4.2.2.1. Opportunities 
a) Oil Production: It refers to the amount of oil produced in Brazil and can be found in Table 2. 
b) Oil Reserves: It refers to the proven oil reserves in Brazil and can be found in Table 2. 
c) Natural Gas Reserves: It refers to the proven natural gas reserves in Brazil and can be 

found in Table 2. 
d) Natural Gas Production: It refers to the amount of natural gas produced in Brazil and can 

be found in Table 2. 
e) Reopening of cultural, commercial, business and leisure activities: SEBRAE (Serviço 

Brasileiro de Apoio às Micro e Pequenas Empresas, 2020), Portuguese acronym for 
Brazilian Service of Support to Micro and Small Enterprises, makes available on its 
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website a panel of all companies in the country. With this database, it is possible to carry 
out a qualitative analysis of what has already reopened after the period of social isolation. 
The data in Table 3 show the distribution of companies across the regions of Brazil. As 
such, the Southeast represents more than half of the companies throughout the national 
territory. The economic activities with the largest number of companies in these regions 
are clothing, food, aesthetics, restaurants and transportation. And all these activities are 
open in the country, with no forecast of closing for lockdown. 

Table 3: Quantity of companies in Brazil by region 

Brazil’s regions Quantity of companies % 
Southeast 10,087,244 52% 

South 3,444,398 18% 
Northeast 3,223,115 17% 
Midwest 1,575,770 8% 

North 896,898 5% 
Source: Adapted from SEBRAE (Serviço Brasileiro de Apoio às Micro e Pequenas Empresas, 2020) 

f) Total Effective Refining Capacity: It refers to the effective capacity in the Brazilian 
refineries and can be found in Table 2. 

g) Vehicles Acquisition Incentives: The Government extended law No 14,076 in October 2020 
to guarantee tax incentives for vehicle manufacturers. The objective of this law is to 
mitigate the economic impacts of the pandemic and to guarantee the socioeconomic 
development of the North, Northeast and Midwest regions. With the increase of vehicle 
manufacturers in the country, the number of vehicles increases, therefore, fuel 
consumption. The percentage of vehicles sales growth comparing each year with its 
previous can be found in Table 2. 

4.2.2.2. Threats 
h) Adoption of the remote/hybrid journey by companies and schools/universities after the 

pandemic: According to the study illustrated in the marketing and technology trend 
report (Institute for Technology, Enterpreneurship and Culture, 2020) done by the 
institute for technology, entrepreneurship and culture (TEC, in the Portuguese acronym), 
companies will seek greater incentive to the home office. This adherence can be 
considered an adaptation to the new economic reality and is aligned with employee 
productivity and quality of life. Likewise, the remote education has been encouraged in 
Brazil in the last years (potentiated by the pandemic). The number of enrollments in 
higher education in the remote mode is illustrated in Table 2. 

i) Growth of biofuels: It refers to the growth in the commercialization of biofuels in Brazil. 
The Hydrated ethanol sales from 2016 to 2019 can be found in Table 2. 

j) Air travel reduction: According to ANAC (Agência Nacional de Aviação Civil, 2020) – 
Portuguese acronym for the national civil aviation agency, the pandemic generated 
significant impacts on the results of the industry. When comparing data from the 
domestic market in the second quarter of this year with the same period in 2019, for 
example, there was a ninety per cent reduction in the demand for air transport, eighty 
eight per cent in the air transport offer and ninety one per cent in the number of paid 
passengers carried. The National Bioenergy Union (União Nacional de Bioenergia, 2020) 
published that aviation gasoline sales in April 2020 fell by approximately forty-four 
percent and that aviation kerosene sales in April 2020 fell by approximately eighty-five 
percent when compared to the same period in 2019. 

k) Incentive to electric cars in Brazil: It refers to the increase in the sale of electric vehicles 
in Brazil. The law project (3,174/20) establishes a federal policy to encourage the use of 
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vehicles powered by electric propulsion and hybrids. According to the Brazilian chamber 
of deputies (Câmara dos Deputados, 2020), the project is based on tax cuts, creation of 
priority credit lines for the production of electric vehicles in the country and update of the 
federal government car fleet. As a result, electric vehicles will have total exemption from 
the tax on industrialized products (IPI, in the Portuguese acronym) and the hybrids 
(powered by electric and conventional propulsion) will have a fifty per cent reduction in 
the tax. The number of electric vehicles sold in Brazil per year can be found in Table 2. 

4.2.2.3. Weaknesses 
l) High environmental impacts: It refers to the carbon footprint of fossil fuels. According to 

Almeida et al. (2019), refining is one of the most polluting stages of the process, with the 
risk of contaminating water, air and soil. Using the data from Alves et al. (2020), the 
Brazilian company Petrobras makes available through an integrated report its 
greenhouse gas emissions in millions of CO2 tones. The greenhouse gas emissions can 
be found in Table 2. 

m) Number of people infected by COVID-19 in Brazil: It refers to the number of people 
infected by the COVID-19 in Brazil. The pandemic started in Brazil in March 2020, 
according to data provided by the Ministry of Health of Brazil. In Figure 1 is illustrated the 
curve of new cases by the notification date in Brazil. 

 
Figure 1: Curve of new cases by notification date in the country 

Source: Adapted from COVID-19 Panel – Brazilian Ministry of Health (Brasil, 2021) 

n) Limited source of energy (non-renewable): As is known globally, oil is a non-renewable, 
finite natural resource. This indicator refers to the proven amount of oil reserves in the 
world and its data can be found in Table 2. 

o) High Operating Costs: The costs involved in upstream and downstream operations 
exceed the billions of dollars. This indicator illustrates the high cost of producing oil when 
compared to other energy sources. As an example of the dimensions of such 
investments, we can mention the bidding rounds for the exploratory blocks in Campos 
Basin (Brazil): C-M-477 sold for more than two billions of Brazilian reais and C-M-541 sold 
for more than four billions of Brazilian reais. The values above were obtained from the 
National Agency of Petroleum, Natural Gas and Biofuels (Agência Nacional do Petróleo, 
Gás Natural e Biocombustíveis, 2019). 
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4.2.2.4. Strengths 
p) Storage capacity in refineries: It refers to the refining capacity of oil and its derivatives in 

Brazil in 2019. According to the National Agency of Petroleum, Natural Gas and Biofuels 
(Agência Nacional do Petróleo, Gás Natural e Biocombustíveis, 2020), for oil the storage 
capacity in the Brazilian refineries was 6,657,172 m3 and for oil derivatives and ethanol 
was 11,184,844 m3. 

q) Oil and derivatives sales: It refers to the commercialization of oil products in Brazil and 
its data can be found in Table 1. 

r) Number of gas stations: It refers to the number of gas stations spread throughout 
the Brazilian territory. According to the National Agency of Petroleum, Natural Gas 
and Biofuels (Agência Nacional do Petróleo, Gás Natural e Biocombustíveis, 2020), 
throughout the Brazilian territory we have forty thousand nine hundred and seventy 
gas stations divided as follows: three thousand two hundred and sixty-one in the 
north; ten thousand four hundred and ninety-nine in the northeast; three thousand 
six hundred and seventy-seven in the midwest; fifteen thousand six hundred sixty-
one in the southeast and seven thousand eight hundred and seventy-two in the 
south. 

4.2.3. Uncertainties evaluations, and their respective casual factors 
After analyzing all the indicators, it was possible to see uncertainties in the variables 

below: 
e) Reopening of cultural, commercial, business and leisure activities: As at the time of the 

study we were still in the middle of the pandemic, the reopening plans took place 
differently in the cities of the federation, so it was necessary to work with the national 
average. 

h) Adoption of the remote/hybrid journey by companies and schools/universities after the 
pandemic: As at the time of the study we were still in the middle of the pandemic, we still 
did not have the data of the companies that decided to adhere to the remote / hybrid 
work model after the period of social isolation. 

o) High Operating Costs: Considered as confidential information, which often measures the 
operational efficiency of companies, it was not possible to work with the exact operating 
costs. We had to estimate it. 

4.2.4. Selection of relevant variables 
An important step of the Momentum method consists in the elaboration of a cross 

impact matrix, based on the indicators and their respective historical data, for the selection 
of the most relevant variables of the study. In the Table 4 we carry out the judgment of our 
variables (from A to R). From this table it is possible to define the most impactful and the 
most dependent variables. The judgments were made on a scale of 0.5 in 0.5, ranging from 
-3.0 to +3.0, where -3.0 represents the greatest negative impact and +3.0 the greatest 
positive impact. 

The SWOT Matrix enabled the execution of the cross-impact matrix, according to 
Alves et al (2020), with this analysis it is possible to verify how much a given variable 
impacts on others and also how much it is impacted by others. The word “impact” is 
determined by the algebraic sum of the line corresponding to the variable in the cross-
impact matrix. The word “Dependency” is determined by the algebraic sum of the column 
corresponding to the variable in that same matrix. The horizontal sum is called Impact and 
the vertical sum is Dependency. Table 5 shows the impact and dependence values for each 
variable. 



Prospective scenarios analysis: Impact on demand for oil and its derivatives after the COVID-19 pandemic 

 

Brazilian Journal of Operations & Production Management, Vol. 18, No. 2, e20211215, 2021 10/15 

Table 4: Cross Impact Matrix 

 A B C D E F G H I J K L M N O P Q R 

A - 0.0 1.0 2.0 0.5 1.0 2.5 0.0 -2.0 0.5 -1.5 3.0 0.0 3.0 2.0 1.0 3.0 2.0 

B 3.0 - 0.5 1.0 0.5 0.5 0.0 0.0 -2.0 0.0 -2.0 2.0 0.0 3.0 0.5 0.5 1.0 1.0 

C 1.0 -0.5 - 3.0 0.5 0.5 0.0 0.0 -1.5 0.0 -1.0 1.0 0.0 3.0 0.5 0.5 1.0 1.0 

D 0.0 0.0 0.0 - 0.5 0.5 0.0 0.0 -1.5 0.0 -1.0 1.5 0.0 3.0 1.0 1.0 1.5 2.0 

E 2.0 2.0 2.0 2.0 - -0.5 0.0 -3.0 0.0 3.0 0.0 0.0 3.0 0.0 0.0 1.0 3.0 1.5 

F 1.5 -0.5 -0.5 -0.5 0.0 - 0.5 0.0 0.5 0.0 -1.0 0.5 1.0 0.0 1.5 3.0 2.0 2.5 

G 0.5 -1.5 -0.5 -0.5 0.0 -0.5 - 0.0 1.0 0.0 0.5 1.5 0.0 0.0 0.0 -1.5 2.0 3.0 

H 2.5 -1.0 1.5 2.5 0.0 0.5 1.0 - 0.0 3.0 0.5 0.5 2.0 0.0 0.0 0.0 2.5 1.5 

I 1.0 1.0 1.0 -0.5 0.0 -0.5 0.5 0.0 - 0.0 1.0 1.5 0.0 0.0 0.0 -1.5 -0.5 1.5 

J 1.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 - 0.0 1.0 1.5 0.0 1.0 1.5 2.5 0.0 

K -1.5 2.0 1.0 -1.0 0.0 -1.5 0.5 0.0 1.0 0.0 - -1.0 0.0 -0.5 -1.0 0.5 -1.5 -0.5 

L -1.0 0.0 0.0 -0.5 0.0 0.0 -0.5 0.5 1.5 0.0 2.0 - 0.0 1.0 1.0 0.5 1.5 1.0 

M 0.5 1.0 1.0 0.5 3.0 1.0 1.5 3.0 0.0 -1.5 0.0 0.0 - 0.0 0.0 0.0 -3.0 0.5 

N 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 1.0 0.0 0.0 - 2.0 0.0 0.5 0.5 

O -0.5 0.0 0.0 -0.5 0.0 0.5 -1.0 0.0 1.5 0.0 1.0 0.0 0.0 1.0 - 0.5 -1.0 1.5 

P 1.0 1.5 1.5 1.0 0.0 3.0 0.0 0.0 1.0 0.0 0.5 2.0 0.0 0.0 1.0 - 2.5 2.0 

Q 3.0 3.0 2.0 2.0 0.0 3.0 0.5 0.0 1.5 -1.5 -1.5 -1.5 0.0 0.0 0.0 2.0 - 3.0 

R 1.0 -1.0 -1.0 1.0 0.5 2.0 1.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.5 1.5 3.0 - 
Source: Authors (2020) 

Table 5: Impact and dependency values 

Variables Impacts Dependency Variables Impacts Dependency 
A 18.0 6.0 J -4.5 -2.5 
B 9.5 7.0 K -5.5 -3.5 
C 9.0 9.5 L 7.0 8.0 
D 8.5 11.5 M 7.5 -5.5 
E 4.0 5.5 N 7.0 13.5 
F 10.5 10.5 O 3.0 10.0 
G 4.0 6.5 P 17.0 7.5 
H 0.0 0.5 Q 12.5 10.0 
I -2.5 0.0 R 10.5 21.0 

Source: Authors (2020) 

To illustrate the numerical analysis and understand better the relationship between the 
impact and the dependency of the variables, a graph was plotted. It can be found in Figure 2. 

 
Figure 2: Impact versus Dependency graph 

Source: Authors (2020) 
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After the analysis of Figure 2, it is possible to admit: that the variables A, P, Q, R, F, and D 
have high impact and dependency, they are more relevant; the variables H, E, J, B, M, and C 
have high impact and low dependency, they have medium relevance; the variables L, N have 
low impact and high dependency, they have medium relevance; the variables G, I, O and K 
have low impact and low dependency, so they have low relevance. The variable K will not be 
considered in this research, the reason of that is the very low relevance to the problem. 

4.2.5. Scenario characterization 
From the historical description of each selected variable (from the impact versus 

dependency analysis), the maximum, minimum and average values were calculated to then 
stratify the intervals. The results can be found in Table 6. 

Table 6: Variables Configuration 

Variable Indicator 
Variables Configuration 

Very low Low Moderate High 

A 
Quantity of oil production 

(thousands of barrels  
per day) 

x < 1,000 1,000 < x < 2,000 2,000 < x < 3,000 x > 3,000 

B 
Volume of oil reserves 

(billions of barrels) x < 3 3 < x < 8 8 < x < 13 x > 13 

C 
Volume of natural gas 
reserves (in trillions of  

cubic meters) 
x < 0.20 0.20 < x < 0.30 0.30 < x < 0.40 x > 0.40 

D 
Quantity of natural gas 
production (billions of  

cubic meters) 
x < 10 10 < x < 20 20 < x < 30 x > 30 

E 
Number of companies in 

operation (%) x < 20 20 < x < 50 50 < x < 80 x > 80 

F 
Refining capacity (thousands 

of barrels per day) x < 1,500 1,500 < x < 2,000 2,000 < x < 2,500 x > 2,500 

G 
Sales of cars (% of growth 

comparing with the  
previous year) 

X < -10 -10 < x < 10 10 < x < 20 x > 20 

H 
Remote / hybrid journey 

adoption after the  
pandemic (%) 

x < 20 20 < x < 50 50 < x < 80 x > 80 

I 
Sales of Biofuels (thousands 

of cubic meters) x < 15,000 15,000 < x < 25,000 25,000 < x < 35,000 x > 35,000 

J 
Sales of aviation fuel 

(comparative percentage) x < - 10 -10 < x < 10 10 < x < 20 x > 20 

L 
Gas emission (millions of 

CO2 tones) x < 20 20 < x < 50 50 < x < 80 x > 80 

M 
New daily cases of people 

infected by COVID-19 x < 5 5 < x < 100 100 < x < 500 x > 500 

N 
Worldwide oil reserves 

(billions of barrels) x < 500 500 < x < 1,000 1,000 < x < 2,000 x > 2,000 

P 
Oil storage capacity in 

refineries (thousands of 
cubic meters) 

x < 1,000 1,000 < x < 4,000 4,000 < x < 8,000 x > 8,000 

Q 
Commercialization of 

gasoline (thousands of  
cubic meters) 

x < 10,000 10,000 < x < 20,000 20,000 < x < 30,000 x > 30,000 

R Quantity of gas station x < 20,000 20,000 < x < 40,000 40,000 < x < 60,000 x > 60,000 
Source: Authors (2020) 
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After the analysis of Table 6 it is possible to define the strategic actions to place the oil 
and gas industry in a competitive position in the market. Table 7 illustrates the three scenarios: 
desired (blue), undesired (red) and the trend (green). 

Table 7: Desired, undesired and trend scenarios 

Variable Indicator 
Variables Configuration 

Very low Low Moderate High 

A 
Quantity of oil production 

(thousands of barrels  
per day) 

x < 1,000 1,000 < x < 2,000 2,000 < x < 3,000 x > 3,000 

B Volume of oil reserves 
(billions of barrels) 

x < 3 3 < x < 8 8 < x < 13 x > 13 

C 
Volume of natural gas 
reserves (in trillions of  

cubic meters) 
x < 0.20 0.20 < x < 0.30 0.30 < x < 0.40 x > 0.40 

D 
Quantity of natural gas 
production (billions of  

cubic meters) 
x < 10 10 < x < 20 20 < x < 30 x > 30 

E 
Number of companies in 

operation (%) x < 20 20 < x < 50 50 < x < 80 x > 80 

F 
Refining capacity 

(thousands of barrels  
per day) 

x < 1,500 1,500 < x < 2,000 2,000 < x < 2,500 x > 2,500 

G 
Sales of cars (% of growth 

comparing with the 
previous year) 

X < -10 -10 < x < 10 10 < x < 20 x > 20 

H 
Remote / hybrid journey 

adoption after the 
pandemic (%) 

x < 20 20 < x < 50 50 < x < 80 x > 80 

I 
Sales of Biofuels 
(thousands of  
cubic meters) 

x < 15,000 15,000 < x < 25,000 25,000 < x < 35,000 x > 35,000 

J 
Sales of aviation fuel 

(comparative percentage) 
x < - 10 -10 < x < 10 10 < x < 20 x > 20 

L 
Gas emission (millions of 

CO2 tones) 
x < 20 20 < x < 50 50 < x < 80 x > 80 

M 
New daily cases of people 

infected by COVID-19 
x < 5 5 < x < 100 100 < x < 500 x > 500 

N 
Worldwide oil reserves 

(billions of barrels) 
x < 500 500 < x < 1,000 1,000 < x < 2,000 x > 2,000 

P 
Oil storage capacity in 

refineries (thousands of 
cubic meters) 

x < 1,000 1,000 < x < 4,000 4,000 < x < 8,000 x > 8,000 

Q 
Commercialization of 

gasoline (thousands of 
cubic meters) 

x < 10,000 10,000 < x < 20,000 20,000 < x < 30,000 x > 30,000 

R Quantity of gas station x < 20,000 20,000 < x < 40,000 40,000 < x < 60,000 x > 60,000 
Source: Authors (2020) 

4.2.6. Strategic action plan 
After the data analysis and the scenarios construction, we suggest three strategies, 

aiming to keep the oil and gas industry competitive, one for each scenario: 
a) Undesired scenario: This is the worst scenario, for the downstream perspective, for 

the oil and gas sector after pandemic. In it, the reduction in demand for fossil fuels 
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will be exponentialized with the growth of biofuels, with the reduction in the volume 
of reserves, with a drop in car sales / demand for flights and with the significant 
change in the journey (hybrid / remote model) of most companies and schools / 
universities. In this case, we suggest that companies belonging to this sector invest 
in partnerships with competitors and with companies from other industries in order to 
reduce their exposure to risks, increase their capital, reduce possible indebtedness, 
reduce their operating and administrative costs, invest in innovation. 

b) Desired scenario: This is the best scenario, for the downstream perspective, for the oil 
and gas sector after the pandemic. In it, the demand for fossil fuels is favored by the 
increase in the volume of reserves, probably driven by new technologies or the discovery 
of new wells, associated with the almost total return from on-site activities, the stagnation 
of biofuels and the increase in car sales and demand for flights. For this case, we suggest 
that companies continue to invest in new technologies and innovation, in order to 
maximize financial results. Partnerships, as in the previous scenario, can be interesting 
for risk mitigation. However, as it is a finite resource, we also recommend that companies 
expand their portfolio to other energy matrixes, in order to perpetuate themselves in the 
energy market. 

c) Trend scenario: This is the most likely scenario, for the downstream perspective, for the 
oil and gas sector after pandemic. In it, the demand for fossil fuels, after suffering a great 
drop in the pandemic, will return to normal, with the return of face-to-face journeys by 
most companies, schools and universities associated with the normalization in the sale 
of cars and in the sale of airline tickets. For this case, the suggestions are the same 
mentioned in the desired scenario. 

5. CONCLUSION 
The COVID-19 pandemic and the social isolation resulting from it, motivated the demand 

for fuels to drop dramatically. Because of this, the known forms of work and the relationship 
between people had to be adapted to a completely new reality. In this perspective, establishing 
strategies for the future after the pandemic is necessary to maintain the competitiveness of 
companies. 

In this article, we analyze the variables that most impact the downstream of the oil and 
gas industry, prospecting three possible scenarios (desired, undesired and the trend), 
according to the Momentum method, defining strategic plans for each scenario prospected. 

This research provides ways for oil and gas companies to be prepared for the post-
pandemic future, thus remaining competitive in the market. In addition, as a result of applying 
the Momentum method, it is possible to see how the sector's indicators relate to each other 
through the cross-impact matrix. 

The outcomes reveal that, regardless of the post-pandemic scenario that we will 
encounter, the industries belonging to the oil and gas sector will have to define strategies and 
implement solid action plans to remain competitive in the market. It was also possible to note 
that the action plan for the desirable and trend scenario has synergy. 

The results obtained in this research refer only to the Brazilian scenario, more specifically 
to the downstream sector of the oil and gas industry and may differ from other industries or 
regions. We suggest adapting this study to other industries, to other regions of the World and, 
if possible, using other prospecting methodologies. 
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