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Abstract:

The strategic cultural shift implemented by the multinational company (MNC) has significantly advanced the organization’s
Environmental Health and Safety (EHS) objectives compared to previous management practices. These cultural changes have
fostered a stronger safety culture and enhanced environmental protection. By employing both qualitative and quantitative data
collection methods, the study highlights key strategic initiatives that contributed to these improvements. Notable advancements
include the introduction of an online safety training platform, which increased occupant safety awareness, and the
implementation of an online work permit system for better activity tracking. The adoption of a three-dimensional safety approach
has strengthened process safety management, while environmental monitoring has improved through online pollutant tracking
and biweekly leak detection tests to reduce fugitive emissions. Overall, the transformation in organizational culture under MNC
leadership has elevated safety and environmental consciousness across the workforce.
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INTRODUCTION

Chemical, pharmaceutical, fertilizer, and polymer industries use hazardous chemicals, which are used for the manufacturing
of finished goods (Agarwal et al., 2018; Sun et al., 2020), which are distributed globally based on market demand (Slunge & Alpizar,
2019). Many global companies have acquired Indian companies in recent times (Bhattacharya, 2018; Poddar, 2019), as India is one
of the fastest-growing economies in the world (Bala, 2020; Sankaran et al., 2020). Due to the acquisition of global companies, India
is becoming the safer hub for the manufacturing of hazardous chemicals, which has resulted in the transformation of the vision
to improving the environmental aspects and safer handling of hazardous chemicals that are used during the manufacturing
process (Bhusnure et al., 2018). Improving the environmental aspects, which helps in preventing global warming and reducing the
greenhouse gases in the environment, thus adhering to the environmental, social governance (ESC) in India (Chelawat, H., &
Trivedi, 2016; Sharma et al., 2020; Rao et al., 2023). Strict safety controls have been followed to adhere to the environmental,
health, and safety (EHS) policy of the organization after its acquisition by the multinational company. The safe controls, which
include men, material, and machinery protection, is known as the 3M safety concept, which is a new visionary approach for the
safety aspects. Men emphasize administrative controls and materials and the safe handling of toxic, flammable, oxidizer, irritant,
and corrosive chemicals (Liu et al., 2017; Hill, 2020; Rao et al., 2020). These chemicals, which are used in the process equipment to
get the desired product, refer to the process control concerning the temperature, pressure, and addition of chemicals in the
process as per the standard operating procedure (SOP) (Qian et al., 2023). The main objective of this paper is to emphasize the
changes that have resulted in the organization’s cultural changes in the environmental and safety aspects after the acquisition of
the multinational company. The information that we have shared will help the various hazardous manufacturing industries across
the globe to know the cultural changes that will help us improve the safety aspects and protect the environment so that future
generations can lead a safer and healthier lifestyle. The paradigm shift significantly affects the risk management approach for
handling the process equipment (Villa et al., 2016), which has helped transform the organization's safety culture.

The three different factors have shaped the goals of environmental and safety aspects.

Three different factors are responsible for building good environmental and safety governance for the organization. The
various factors include organizational, individual, and legal and statutory bodies (Figure. 1). The organizational factors are directly
related to the EHS policy (Robson et al., 2016), whereas the individual factors, which relate to the individual contribution to
enhancing the safety knowledge (Lee et al., 2016; Mearns, 2017; Ezenwa et al., 2022), further its handling of the critical reactions
during the process and adhering to the policies, which are laid by the EHS department (Khair et al., 2018), during the MNC culture.
Further, the legal aspects have resulted in compliance with the consent of the operations, which are laid out by the pollution
control board authorities and other statutory bodies (Brooks & Streng, 2019). In any other case, as per figure. 1 where we see a
fall-down approach, which has resulted in a moderate or low safety culture, it all depends on the factors the organization chooses
to shape the safety and environmental aspects based on its EHS vision and its implementation (Figure. 1).
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Figure. 1. Various factors which lead to the MNC culture / moderate safety culture / poor safety culture

The three-dimensional approach concerning safety aspects was introduced during the MNC culture. Strategical chances,
which are brought in the form of the implementation of fourteen elements of process safety management (PSM), have been
presented. Nwankwo et al. (2020) reported that PSM techniques, which are used globally to bring strategic changes, result in
good safety culture in handling chemicals and processes in hazardous manufacturing industries. Overall changes made during the
MNC culture compared to the previous management have been presented.

METHODS

There are 1100 workers who work in different blocks, and the MNC culture brings about their inherent changes. An
overview of the previous management and its paradigm shift towards the building of the multinational, national safety culture in
the organization concerning the safety and environmental aspects has been presented, which consists of dealing with
environmental monitoring, safety-critical equipment, factors of responsibility, the difference in the culture of the earlier
management and the MNC management of the change towards the improvement in the environmental and the safety aspects
have been presented. A qualitative and quantitative methodology has been used to ascertain the present MNC strategy. The three-
dimensional safety approach was introduced during the MNC culture, which has helped implement PSM, and its advantages have
been presented. The introduction of the online platform for safety training and its benefits have been explained. Details of the
online work permit system (WPS) have been briefed in this article. The risk assessment benefits concerning the process hazard
analysis (PHA) for the consented products have been discussed.

RESULTS AND DISCUSSION

There are 100 reactors in the form of 40 glass-lined reactors (GLR), and 60 SS reactors are used for processing the molecules
as per the batch management record (BMR). Further, it is processed in the agitated nutsche filter dryer (ANFD) to get the desired
product in the hazardous chemical handling industry. These process equipment had a written document in the form of an
emergency shutdown procedure (ESP) during previous management. Still, the employees were unaware of how to handle the
operational equipment's emergency shutdown (Table. 1). Under the present multinational cultural organization, the shift in-
charges and senior executives are trained to handle the emergency shutdown operations of the process equipment. In the few
cases during the previous management, the people were trained to respond to Grignard’s reaction to the shutdown operations.
In emergency shutdown activity, the procedures are finalized only after performing a risk assessment during the present
multinational cultural organization, as different reactions require different temperatures to be maintained during the shutdown
of the process equipment. Pearson & Martinez (2023) stressed the importance of isolating the pressure vessels and the hazardous
fuels. Many safety systems, such as the earth rite system (ERS) for unloading dangerous chemicals from the road tankers to the
tank farm area, have increased from 6 to 14 no’s during the MNC culture (Table 1). The continuous earth monitoring system (CEMS)
for reactors and ANFD double earthing already existed during the previous management but earth continuity resistance testing
towards the process equipment and its earth pit has been performed only during the MNC culture (Table. 1). The digital intelligent
monitoring systems concepts and tools like CEMS plays vital to dissipate the static energy to the ground earth pit (Koedel et al.,
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2022), which helps in avoiding the static energy of the process equipment. The sodium methiodide (SMO) chemical powder system
was manually charged during previous management. Still, we have introduced a closed-loop powder transforming system (PTS)
to avoid hazardous dust accumulation in the occupational environment during the MNC culture (Table. 1). Cheremisinoff (2014);
Rantanen & Khinast (2015) have reported that dust inhalation by the occupants and dust explosions can be avoided by using PTS
system in the pharmaceutical industry in Denmark.

Table. 1. Shows the critical equipment, which is used in the chemical industry, the responsible department, various factors
responsible, and changes during the earlier management and the present MNC culture
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Critical Responsible Factors Earlier
. ), -~ MNC Management
Equipment’s department responsibility management
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and closing is done with
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Individual and
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requirement
Breather valves Tank farm storage Orgamzatl.onal and Few tank Installed in all storage
area Legal requirement tanks

The scrubbing activity was carried out using 3500 to 7500 CFM scrubbing systems, which were carried out manually during
previous management, but during the present MNC culture scrubbing systems were connected online, and the CS LYE charging
and addition of the water in the scrubbing system for maintaining the pH of 12 to 14 has been automatically maintained by
connecting through supervisory control and data acquisition (SCADA) (Table. 1). In consistence to the present scenario Promsawat
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et al. (2016) reported that real-time online automation scrubbing system will help us to remove toxic fumes, which generated in
reaction during the chemical process equipment such as reactors and centrifuges.

The Safety Relief Valve (SRV), thermal relief system, and rupture disk (RD) existed during previous management. Still,
calibration of the safety relief system as per factory ACT 1948 has been carried out with the help of a competent person every
three months once during the MNC culture (Table. 1). Florit et al. (2022) reported that the safety relief system devices are essential
safety devices, which are used in the reactor equipment, in case of any pressure build up in the reactor, it will be released into the
dump tank to avoid explosion in Italy. Many of the temperature, pressure, and flow transmitters were connected to SCADA during
the MNC culture, avoiding manual intervention (Table. 1). All these transmitters are connected in the form of interlocks, thus
ensuring the highest safety standards during the operation of the equipment’s (Table. 1). Operating the process equipment’s with
safety interlocks by using SCADA helps to maintain highest safety during operations in India (Viswanathan, 2011). Nitrogen
blanketing has been made compulsory for all the process equipment during the MNC culture, thus avoiding the oxygen content
in the process equipment (Table. 1). Yanisko et al. (2011) have reported that nitrogen blanketing for the process equipment and
storage tanks will help us in avoiding the explosion in the chemical industry, so it is also known as security blanketing. The vapor
phases, which are generated during the reaction synthesis of the process equipment, result in the highest protection of the
process equipment by using nitrogen blanketing, thus avoiding the pressure build-up (Bavarian et al., 2015), which has resulted in
the safe operating culture in the chemical organization.

Flame arrestors (FR) existed for all the equipment used by the previous management. Still, to increase the proper
effectiveness for avoiding the risk during the handling of the operational equipment, we have assessed the risk by using maximum
experimental safe gap (MESP) and changed the FR for the process equipment (Table. 1). The MESP studies helps us for identifying
the detonation effect of the flame effect, which may occur during the process can help us in avoiding the propagation of flame
(Bao et al., 2021). Thus, we have followed the highest risk management approach during operations in the MNC culture. In the
case of spark arrestors, it was introduced to all the incoming vehicles inside the factory during the previous management (Table.
1). Similarly, it was followed during the MNC culture.

We are having two firefighting pump houses with underground sumps with a capacity of 800 and 1450 KL, where we have
Jockey, hydrant and diesel pumps existed during the previous management but daily wise checking for the operation of these
pumps for tackling the emergency situation like fire in the occupational environment has been performed daily by introducing
new check list, seen that the two fire pump house automation systems are functioning correctly, header hydrant line and wet
risers in the occupational environment, which maintains a line pressure of 7 kg/cm? during the MNC culture (Table. 1). Atalaya et
al. (2019) have reported the pressure in the hydrant lines are controlled using the program logic circuit in south America, where as
in our case we have used sensors in the form of high pressure switch (HPS) and low pressure switch (LPS) to perform the
automation when the pressure in the hydrant line decrease during the emergency situation, so that the pumps can be
automatically switched on to tackle the emergency situation like fire in the chemical industry and after firefighting, the hydrant
line will be normalized by maintaining the absolute standard pressure of 7 kg/cm?2. HPS/LPS is usually triggered in close/open mode
by a 0.5 to 100 amps PLA relay. Power backup for all the DG sets was introduced during the MNC culture (Table. 1). The chlorine
gas leakage detection kit was available during previous management, and the same has been used in the present MNC culture. In
the case of the self-contained breathing apparatus (SCABA), there were only a single set was available previously in each block;
now it has been increased to three numbers for each block during the MNC culture so that in case of any of the eventuality, three
rescue operational workers can wear the SCBA for tackling the emergency in each of the blocks (Table.1). In case of a fire in the
chemical industrial block, the trained emergency rescue team (ERT) member wear the SCBA to protect against the carbon
monoxide (CO), polycyclic aromatic hydrocarbons (PAH), volatile organic compounds (VOC), benzene, hydrogen cyanide (HCN),
benzo[a]pyrene, hydrogen fluoride and per- and polyfluoroalkyl substance (PFAS) are generated during the combustion process
(Kim & Ham, 2023; Yang, 2023)

During the previous management, all the centrifuges and ANFD had manual interlocks. Now, all the interlocks were
automated using magnetic sensors after the MNC had taken over the company, thus following the process of safety management
(PSM) process laid out by the Occupational Safety Health Administration (OSHA) Part number 1910.119. Khan et al. (2021) reported
that many of the hazardous chemical industries in the United Kingdom use magnetic sensors to increase the safety of operational
equipment. In the previous management, the environment monitoring system was followed manually by recording the readings
in case of presence of volatile organic compounds (VOC), chlorine (Cl,) gas detectors, hydrogen (H) gas detectors, sulfur dioxide
(S0.), nitrogen dioxide (NO,), PM10, PM2.5 and suspended particulate matter (SPM) were monitored (Table. 1) but in the present
MNC culture, every environmental monitoring device in the occupational environment is connected through real-time online
software, which has a special facility to generate alerts in case any of the environmental monitoring parameters exceeds the
pollution control boards (PCB) standards. These alerts are sent to the respective ecological department head through official e-
mail. Further, these alert messages are sent to the official mobile numbers of the environmental and plant head so that we can
immediately track the location and assess the situation of that region where there is an exceeding of the environmental
monitoring parameter and avoid such type of exceedance of the value for environmental parameters, which are laid by the PCB
authorities. Globally, NO,, SO,, and PM contribute almost 20, 10, and 8 % of air pollution (Teuchies et al., 2020), which impacts
aquatic life. Ramaswamy et al. (2022), Chin et al. (2023), Wang et al. (2023) have informed that the environmental air pollution and
its toxicity can be reduced by 100 % by using the effective wet scrubbing system in India and China. We have used a damp scrubbing
system to neutralize toxic gases in our industry and remove the poisonous gases during the reaction in the reactor. In a few cases,
there are chances that the liberation of VOC due to condenser vents because of less chilling into condenser tubes, further open
boiling of the reactor manhole by some operators unknowing and improper tightening of the manhole of the process equipment,
where we have received exceedance in PCB limits in the past during the previous management but now such of fugitive emissions
were avoided and followed good manufacturing practices and engineering controls, which we controlled by SCADA has resulted
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controlling all the environmental emissions in the multinational organization culture. Further, we have followed the leak detection
test for any of the leakages during the process every fourth night to ensure that no abnormal pollutants are released due to not
following the mechanical integrity.

Emergency lighting system for the blocks has been increased from 60 to 110 numbers during the MNC culture, thus ensuring
proper lighting during the failure of electrical current, which is received from state electrical grid (Table. 1). Few antidotes were
available in the previous management culture but in case of the MNC culture, we have introduced new antidotes such as
Dimercaprol, Digi-Fab, further for treating the poisoning by using lipid-soluble drugs such as bupivacaine, propranolol, and
verapamil (Table.1), which are maintained in the occupational health center (OHC) for treating the emergency situation with other
prescribed drugs, which are recommended by the factory medical officer (FMO). The doctor in the form of an FMO is available
24/7 to treat the occupants in the occupational environment during the MNC culture. In contrast, in the previous management,
the OHC doctor used to come in on the general shift only. The OHC ambulance was kept ready inside the company premises, where
the driver was available to the company premises 24 X 7 during the previous management and MNC culture (Table. 1). There was
an improvement in the health aspects of the workers after the introduction of the doctors for 24 X 7 in the occupational
environment. They are also trained in health consciousness and well-being in the occupational environment, which has increased
productivity in Italy (Assennato & Navarro, 2019).

The spill control kit in each block had two numbers in the previous management; in the present management culture, it has
increased to 6 numbers in each of the blocks (Table. 1) in case of spillage of any of the hazardous chemicals for more than three
litters, it has been considered as an unsafe condition in the occupational environment, so highest care has been taken during
handling of the hazardous chemicals during the MNC culture compared to the previous management culture. Lee et al. (2016)
reported that spill control management has helped normalize the occupational environment to improve safety aspects and learn
lessons from the past in South Korea, which has improved safety precautionary aspects in the organization. In the previous
management, we had only a few body and eye wash showers, which were located between the blocks; now, in the present MNC
scenario, all the blocks have provided dedicated body and eye showers in each of the locations, which are connected to
demineralized water (Table.1). Recently Powel (2023) has stressed the importance usage of the eye wash showers in the
laboratories, where any of the showers and eye washes were critical emergency handling equipment, which is used in the critical
environment, which is also considered a primary treatment in the various industries in United States of America (USA). Breather
valves were installed in a few hazardous chemical storage tanks. In contrast, the breather valves have been installed in all the
dangerous above-ground chemical storage tanks, which helps to maintain the equilibrium pressure inside the hazardous storage
tanks and the atmospheric pressure that exists outside the hazardous storage tank, thus avoiding the shrinking of the chemical
storage tanks and pressurizing the above ground hazardous chemical storage tanks in the tank farm storage area.

Concerning Figure 1, the three factors, which are in the form of organizational, individual, legal, and statutory requirement
application to the various critical equipment and its devices, which are given in Table 1, which consists of the responsible
department and its shows changes in MNC management culture compared to the earlier management concerning the safety and
environmental aspects.

The three-dimensional safety approach has resulted in new strategic changes in the multinational culture.

The three-dimensional safety approach consists of good safety practices (GSP), safety precautions, and frequent checking of
the process equipment and its devices (Figure 1)

Three dimensional
safety approach

Good safety

Various safety practices

precautions

Frequent checking of
process equipments and its devices

Figure 2. A multinational culture has implemented a three-dimensional safety approach.

It has become mandatory to carry out the risk assessment for the WPS, and the risk assessment for the critical activity will be
displayed in the work activity area. The occupants indulging in the activity can know the risk and take the required precautions
while carrying out the activity. All the WPS are made online system; the main advantage is that we can generate a report
considering the following points -

1. How many different permits have beenissued per day, and are all the licenses closed in time, or has any permit extension

been taken?

2. The user and executor will do digital signing-off, and the EHS clearance will be given.

Any deviation of the WPS, which is not closed in time and auto mail, is generated by the system and circulated as a
reminder to the user, executor, and EHS clearance. A copy of the auto e-mail is sent to the chief operating officer (COO).

4. The equipment/device tracker is vital in knowing how often the same kind of WPS has been taken for that

equipment/device.
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Execution of activity in an occupational environment with a proper WPS can avoid incidents/accidents, resulting in a good risk
management approach in Malaysia, which has been identified by a survey (Jusoh et al., 2020). We have practiced the GSP by
implementing the WPS online and taking all the safety precautions by performing a risk assessment. Oldenkamp et al. (2024)
reported that proper risk assessment with WPS will lead to a sound regulatory framework in European countries like the
Netherlands. The digital copy can be shown to the factory inspector during the inspection. Thus, avoiding using paper for the WPS
has saved precious environmental resources. Overall, the digital WPS platform saves time, as taking the signature from each
department has been avoided, and work activity status can be tracked through the online platform. Further, we have introduced
a digital training platform for workers in the occupational environment, which has ensured 100 % attendance for all employees and
contractors for the safety training as per the schedule. If the safety training has not been attended as per the schedule, a request
mail is sent to the head of the department (HOD). Suppose the worker fails to participate in the safety training. In that case, the
swiping of the individual who has failed to attend the safety training will be stopped automatically at the factory entrance. So, in
this way, we have ensured all our occupants, which includes contractors, employees, and visitors, are trained through the digital
platform in the various safety aspects. The digital platform safety training has resulted in avoiding classroom safety training, which
has resulted in saving man hours in the occupational environment, thus resulting in the GSP. Trifu et al. (2024) reported the
advantages and disadvantages of the online training system in the occupational environment. The main benefit is that the safety
trainer is not required to train the occupants in the occupational environment, and the other disadvantage is that any of the
necessary clarification regarding the training aspects cannot be resolved through an online platform. In this regard, we have
introduced a digital clarification mode in the online platform. The safety trainee can post their doubts digitally on the platform;
the doubts will be automatically e-mailed to the safety department. The safety departmental executive will call the
employee/contractor who has raised the query digitally and clarify the doubts so that all the doubts will be clarified directly; in this
way, it has been ensured that all the occupants are well trained in the working environment.

We have introduced a risk management approach for all our manufactured products, which are in the form of PHA, a Hazard
and Operability (HAZOP) study carried out for the consented products. It was ensured that all the queries raised during HAZOP
were completed before starting the batch as per the BMR. This way, we took the highest safety precautions before manufacturing
the product. The main advantage of using HAZOP is the risk mitigation approach, which leads to sustainable production for the
chemical industries in South Korea (Nguyen et al., 2022). Crawley & Tyler (2015) have reported that conducting HAZOP for the
products manufactured in the chemical company is the best practice of the PHA. Thus, they are used globally to mitigate the risk
while handling hazardous chemicals and process equipment used for manufacturing in the chemical industry. The PSM fourteen
elements of the Occupational safety health administration (OSHA) Part number 1910.119 has been followed in many organizations
in China (Wang et al., 2023). The PSM elements were six (Employee involvement, operation procedure, training, contractor safety,
incident investigation, and compliance), four (process safety information (PSI), process hazard analysis (PHA), hot work permit
and emergency planning and its response) and three (prestart up safety review (PSSR), mechanical integrity and material of
construction (MOC)) elements are GSP, safety precautions and frequent checking of process equipment and its devices. One of
the final elements is the trade secret, which is the combination of the three-dimensional safety approach. We can say that the
combination of the three-dimensional approach has helped us in the implementation of the PSM (Figure. 3). In the MNC culture,
we followed a progressive culture for the improving of the safety and environmental aspects, where there the improvement in
the occupational environment is an ongoing process, we intend to set the globalized standard to meet the EHS goals of the
organization.

Good Safety
Practices
(GSP)

Implementation

Safety of Process
Safety
precautions Management
(PSM)

Frequent
checking of
process

equipment and
its devices

Figure. 3. The new three-dimensional approach has resulted in the successful implementation of the PSM.

CONCLUSION

There has been a strategic increase in safety and environmental standards compared to previous management. We have
introduced a three-dimensional safety approach during the MNC culture in the form of GSP, safety precautions, and frequent
checking of the process equipment and its devices, which was not there in the previous management culture. Online WPS systems
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have helped track the status of the work activity; the main advantage is whether a similar WPS has been taken earlier for the same
activity concerning that equipment/device or not. Increased safety awareness by implementing safety training through an online
platform has resulted in compulsory for occupants working in the working environment. The three-dimensional safety approach
has resulted in the successful implementation of the PSM. Overall, the strategic change brought during the MNC culture has
resulted in dynamic change among the individuals for the inherent practices that are followed in the organization, which was not
there in the previous management. Further, there is an increase in the safety-critical equipment. In this way, a strategic shift in the
MNC culture has resulted in achieving the EHS goals laid by the organization, which were not there during the previous
management. EHS is a continuous process with a vast scope in the form of continuously improving strategy. Let us pledge to be
safe and secure others in the occupational environment by following the three factors.
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