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Abstract: The world is currently going through a process of successive natural and
social degradation due to the growing emission of greenhouse gases and a global
health crisis caused by the COVID-19 pandemic, requiring good change management
to ensure the safety of public health and economic recovery. The objective of this work
is to present ELOS R as an alternative to develop indicators and assist in management
making processes more resilient. The object of study, supply chain evaluation and,
finally, the application of the tool in the Hz production chain are determined. There were
opportunities to reduce CO2 and energy emissions associated with changing behavior
and operational control in relation to new projects and facilities in operation.
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GESTAO DE MUDANGA PARA O POS COVID-19: APLICAGAO DA
FERRAMENTA ELOS R (ENERGY LOSS RISK)

Resumo: Atualmente o mundo esta passando por um processo de degradagao
natural e social sucessiva devido a crescente emissdo de gases do efeito estufa e
uma crise sanitaria global provocada pela pandemia do COVID-19, exigindo uma boa
gestdo de mudangas para garantir a seguranga da saude publica e recuperacéo da
economia. O objetivo deste trabalho é apresentar o ELOS R como alternativa para
desenvolver indicadores e auxiliar na gestdo tornando os processos mais resilientes.
E determinado o objeto de estudo, avaliacdo da cadeia de suprimento e, por ultimo, a
aplicacao da ferramenta na cadeia produtiva de Hz. Verificou-se as oportunidades de
diminuicdo de emissdo de COz e energia associada a mudanga de comportamento e
controle operacional em relagdo a novos projetos e facilidades em operacgao.
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1. INTRODUCTION

Currently the world is going through a process of successive natural and social
degradation. The increasing CO2 emission has the consequence of the greenhouse
effect, which is represented by climatic changes, such as rainfall changes, sea level
rise and changes in biota and reduced quality of life [1]. Associated with the problem
of CO2 emissions into the atmosphere, there are also social, political and economic
crisis caused by COVID-19. Therefore, despite programs to reduce carbon emissions,
is necessary a change in human-social behavior to improve post-COVID-19 scenario.

Taleb, [2], claims that our planet is saturated with a large population living in the
same environment and that there is no care to maintain the global balance, may arise
the event called Black Swan can arise. This big impact event is unknown and this can
make it difficult the treatment of the crisis. Maybe we can consider that the COVID-19
pandemic is a Black Swan, an event that caused an economic and social stop of planet
in order to meet the strategy of preventing the contamination of the virus through the
displacement of people.

The decisions making in unexpected global crisis can be uncertain and cause
more serious impacts. The pandemic can be seen as an event in which economic and
political structures are challenged and remodeled for the possibilities of to redefine the
ecological burdens created by industrial activities [3]. With the scenario of a momentary
stop in the emission of CO2 and polluting gases, was possible to increase cleaned the
air, try to close the hole in the ozone layer and regressed environmental degradation
[4]. Aerial photographs can show emissions before and during the pandemic and, at
the same time, not usual natural phenomena, such as swarms of locusts [5], aerial
dust moving from Africa to the USA [6], reappearance of animal species [7], cyclones
in unexpected regions [8], among other events.

The impacts of the pandemic caused by COVID-19 severely affect the economy
and society and can increase the level of degradation on the planet. The airlines
partially closed; automotive industry markets and production plummeted; shops,
restaurants and bars closed; sporting events have been postponed or canceled;
universities and schools have adopted online learning by creating a gap in the learning
process; and public transport has been radically altered [3].

In relation to oil supply, the Organization of Petroleum Exporting Countries
(OPEC) and its allies have pledged a 10% reduction in crude oil production to raise
prices that were below $25 a barrel [3], trying not to cause a global breakdown in no
renewable energy industry. Another important factor is the decrease in the mobility of
individuals, causing a decrease in the distribution speed of global products and an
increase in the need for local solutions. People are using the social media such as a
new living environment in the commercial and leisure segments, providing
manipulating the economy and society through fake news [9].

The uncertainty in the decisions during the pandemic can generates
consequences, bringing, for the managers, the challenge of transforming the economic
and social environment to avoid possible behaviors that can cause future crisis. The
scenario of crisis consequence should requires new worker behavior, management
tools and technologies. Leadership must be reorganized for a challenging scenario
seeking to manage changes and make complex decisions in the different segments.
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The new tools must identify organizational threats to the stability of processes,
from the investigation of behavior at the workplace, the management of systems
reliability, the control of the supply chain and the control of equipment to avoid energy
losses. All possible solutions can be developed in existing industries and new projects
can be developed.

Avila et al. [10, 11], proposes a tool that evaluates micro processes (jobs and
units in the industry) at the same level of importance in relation to macro processes
(local and global supply chains) to avoid energy losses in the operation of the units
current. Post-crisis behavior is studied based on social relationships and the technical
operational culture installed on the workstation, which are based on the analysis of the
operator discourse [12]. The control of this behavior can be done through indicators of
good practices [13]. The energy losses can be analyzed by critical equipment -
furnaces and cooling towers, industrial units - oil refinery and a group of companies in
the same industrial segment - chemical industry.

The focus of this paper is to discuss the scenario of post-crisis behavior and the
possible reduction of energy losses in the functioning of cities and, mainly, industry
through to the application of the ELOS R tool. The discussion is based on the industrial
environment and consumption of energy in manufactures and small companies. Is
evaluated how to control operations to reduce energy consumption, which directly or
indirectly reduces the emission of carbon dioxide and how to adopt a good behavior.
In sequence wil be presented the ELOS R tool and the opportunities for avoid energy
loss already evaluated in others works. Will be discussed, also, the steps before the
ELOS R tool use and an application exercise of the proposed steps for the hydrogen
production supply chain, and finally, the conclusions.

2. THE TOOL: ENERGY LOSS RISK (ELOS R)

ELOS R (Energy Loss Risk) [10, 11] is a tool for analyzing dynamic behavior in
social relationships and its implications for energy loss and unsafe behavior in the
operational routine. Identifies possible sources of stress, types of leadership in
management, and indicates tools for qualitative and quantitative analysis. These
analyzes identify the impacts of losses related to climate change and the dynamic
culture of society in the processes.

Using the tool, indicators are provided in the areas of energy and security, to
identify micro and macro processes in the supply chain and to make organizations and
processes more resilient in relation to threats. The tool addresses important concepts
within an industrial or urban supply chain. The application of this tool allows the
discussion of some concepts such as, local and global views of processes and
reliability, sociotechnical relationships in micro and macro processes, routine
performance analysis and loss of processes involving organizational culture, behavior
and human factors.

Basic industries transform raw materials into finished products that are
distributed and sent to final consumers. The supply chain must adopt behaviors that
avoid losses of processes, energy and time, in addition to avoiding accidents and
consequent environmental impacts, maintaining the image of the company sustainable
and with continuous performance within the established standards. Therefore,
evaluating a supply chain is to understand how organizations are interrelated to
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produce a product or service. Figure 1 presents a field of opportunities to use the ELOS
R tool in micro processes in industry and society that can be explored, assisting
decision making in the post-pandemic scenario.

Figure 1. Grid ELOS R [10]
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This figure highlights the various segments where you may experience loss of
energy and need to change behavior. There are current and future possibilities for risk
and reliability analysis of processes and equipment that must be evaluated.

2.1. Opportunities for Energy Loss

The Table 1 presents a risk matrix and source of energy loss in various
equipment and processes. After analyzing the process and using the ELOS R tool,
changes are proposed in the management and routine to recover lost energy.

Table 1. Risk matrix and source of energy loss [10]
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This adapted table [10] presents a risk matrix containing the sources of energy
losses, the equipment evaluated, the management decisions and the necessary
changes in the routine within a refining industry. It seems that many changes are
related to human factors, where behavior change is necessary, this behavior can be
amplified in a post-COVID-19 scenario and, therefore, must be inhibited.

The industry segment contributes more than 33% to CO2 emissions and can be
reduced through energy integration in projects, intensification of the process and better
efficiency of utilities in the routine. In this context, if the global industry reduces at least
25% of the thermal energy lost, 20% of the steam losses, and if the fuel oil is changed
to renewable by 33.8%, the greenhouse effect decreases by 33%. The projected
results in the reduction of CO2 emissions in the industry are added up and almost
exceed the target of 21.6GTY. The segments of society can prepare programs and
transform the exercise into practice, providing a better quality of life for the terrestrial
population [14]. In this context, it is proposed to use the ELOS R tool.
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3. METHODOLOGY

The steps necessary until the ELOS R tool application is proposed by the block
diagram of Figure 2.

Figure 2. Step for application

In the first stage, the main object of study is determined, which industry, process
or equipment will be analyzed. After this stage, the supply chain of the study focus is
evaluated, at that moment the energy losses are mapped based on calculations and
opportunities evaluation. In the last step, management should apply the ELOS R tool
and verify the opportunity to develop new projects and technologies that contribute to
reducing energy loss and CO2 emissions.

4. RESULTS AND DISCUSSION

Based on this approach, it is possible to make more assertive decisions in
different sectors of society and make micro processes and macro processes within the
supply chain more profitable and safer.

4.1. Application of the Proposed Steps for the Hydrogen Production Supply
Chain

Currently, 120 million tons of hydrogen (H2) are produced per year [15], of which
about 95% of all this hydrogen is generated from natural gas, via steam reforming of
methane (SMR) [16]. The SMR process is responsible for considerable carbon dioxide
emissions, having an emission factor of 9.5kg of COz per kg of Hz2 [17]. When the steam
reform process is associated with a carbon capture and storage system, this factor can
be reduced to 1.8kgCO2/kgH2, with the production cost of these plants being 1.7-
2.8USD/kgHz2 [15]. The production of Hz by renewable energies such as wind and solar,
through water electrolysis, has a high cost, 3.0-7.5USD/kgH2 [15].

1) Study Object: Production of hydrogen (H2) via steam reforming of methane (SMR).

2) Supply chain assessment and process loss mapping: The supply chain involves
methane production and desulfurization, Hz production, storage, transport and use.
The following points must be detailed in order to make a quantitative and qualitative
analysis of the processes and energy losses.
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Assess the energy consumption of production;
Cost of transportation and storage;

CO2 emission in production;

Analysis of operational control,

Human behavior;

3) Decision management: With the supply chain mapping and the calculation of
losses and opportunities, alternatives should be evaluated to reduce the impacts of H2
production via SMR. The ELOS R tool can be applied to reduce the energy loss of the
process or to develop new projects, such as carbon capture or substitute the
production method that uses renewable energy sources.

5. CONCLUSIONS

In view of the post-COVID-19 scenario and analysis of existing process losses,
there is a need for good change management and paradigm breaking. The losses are
not only related to equipment and processes, but also to reliability and human behavior.
These factors are directly related to the types of leadership and decision making in
crisis. In this context, there is a need to change the pattern of human behavior and, in
the case of this work, the proposed technological tool, ELOS R, is of great use to
increase the performance of activities. The application of this tool is advantageous due
to the possibility of mapping energy losses, and identifying opportunities for
improvements and behavioral change in post-COVID-19 within the industrial
environment, but still need real case application after crisis post pandemic to validated
this study.
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