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Executive Summary

Safety management systems (SMS) are vital in ensuring safe operations and compliance with the 

International Safety Management (ISM) Code. The Permit to Work (PTW) system is an essential part of 

a SMS for high-risk work onboard vessels. While there are constant efforts to improve safety, human 

actions still account for two-thirds of ship incidents1. Despite continued investments in training and 

the introduction of tighter regulations, these instances still occur, raising doubts over the effectiveness 

of current safety practices.

In a 2019 report on future worker safety and health trends, the International Labour Organization 

(ILO) stated that technological developments could impact worker safety and health by enabling 

safety managers to monitor behavior, communicating safety and health advice, and delivering 

information to workers in real time2. A comprehensive PTW system should not only determine how the 

work can be carried out safely but also take into account the human factors involved in operations.

The Oil Companies International Marine Forum (OCIMF) recently focused on human factors in a briefing 

paper released in October 2020. With an emphasis on reducing marine risk, this paper highlighted 

topics, such as leadership and safety culture, effective control of work, crew fatigue and workload 

management, improving situational awareness and learning via leading indicators3.

1 EMSA (2019). Annual overview of marine casualties and incidents 2019.
2 ILO (2019). Safety and health at the heart of the future of work.
3 OCIMF (2020). The OCIMF human factors approach: a framework to materially reduce marine risk.
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DIGITAL PERMIT TO WORK SYSTEM
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Combining an integrated digital PTW platform with near real-time visibility to critical frontline vessel 

operations, can improve crew safety, enhance compliance to control of work practices, and increase 

operational excellence through streamlined workflows. 

The purpose of this paper is to provide a framework to the crew, ship managers and owners for 

evaluating the benefits of a fully integrated digital permits management system enabled by real-time 

control of work data offered by SOL-X’s solution, SAFEVUE.ai. 

Summary of Key Benefits

 Increases crew productivity by freeing up an estimated 12 manhours per day 
per vessel 
With SAFEVUE.ai, PTW planning and execution are now more streamlined and standardized. This has 

resulted in quicker completion turnaround times for permits-to-work, risk assessments and safety 

checklists forms. The mobile work-on-the-go capability further extends crew flexibility shipwide, 

ensuring that the crew can focus critical time on tool and not be burdened by administrative 

paperwork. 

 Reduces PTW audit preparations to mere minutes
Completed permits-to-work, risk assessments and safety checklist documents are now consolidated 

and stored in a single system. These documents are automatically synchronized from ship to shore 

onto the cloud in near real time for easy access, further enabling new remote auditing capabilities for 

the shore team.

 Enhances compliance and safety
With an integrated step-by-step PTW workflow system coupled with near real-time line of sight 

into ongoing safety operations, the crew and shore teams now have greater assurance that safety 

processes are being followed throughout the vessel. This visibility of ongoing safety operations 

has encouraged positive crew behaviour change and improved procedural compliance for high- 

hazard work. In addition, operational reporting and data analytics through the SAFEVUE.ai office 

portal enables the shore team to actively monitor vessel and crew performance. Over time, these 

actionable insights and leading indicators will enable key stakeholders to drive continuous process 

improvements, leading to increased safety standards fleetwide.
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 Contributes to sustainability
SAFEVUE.ai integrated PTWs eliminate paper-based forms and, more importantly, are less labour-

intensive. The crew is spared having to expend much time and effort in producing voluminous paper 

forms, which involves filling up many fields, proof-reading and manually checking for errors before 

submitting for approval. With the validation protocols of its built-in forms, SAFEVUE.ai can likewise 

reduce clerical errors and standardize fleetwide workflows over time. This will contribute to an 

improved crew safety culture.

Introduction

The PTW system is an essential part of any SMS for high-risk work onboard vessels, in compliance 

with the ISM Code. PTWs are used to manage many aspects of the ship’s operations, such as ensuring 

procedural compliance for high-hazard jobs, reducing safety incidents, and mitigating overall risk 

exposure. 

Safety
Awareness
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Methods

10.2%

Planning &
Coordination

8.5%

Mental and
Psychological 

State

7.7%

Lack of
Knowledge

7.2%

Source: EMSA. Annual overview of marine casualities and incidents 2019

Top 5 Contributing Factors (2011-2018)

Even with these safeguards, incidents related to PTW jobs continue to happen at an alarming rate. 

According to the European Maritime Safety Agency (EMSA)4, two-thirds of all incidents (between 2011 

to 2018) were contributed by human factors. The top factors include (1) lack of safety awareness, (2) 

inadequate work methods, and (3) poor planning and coordination.

4 EMSA (2019). Annual overview of marine casualties and incidents 2019.
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The PTW system involves procedures to request, plan, review, assess, authorize, communicate, 

document and deconflict work that will be performed by the crew. Each type of high-hazard work 

requires specific risk assessments and different competent and responsible persons with the right 

authority to carry out the work. A comprehensive PTW system should facilitate the exchange of 

technical knowledge, manage communication and approval workflows, and assess the crew’s working 

environment. 

 

Current Situation Onboard

As a formal written system used in the Control of Work, the PTW system functions to scope the 

boundaries of work and safety. It also serves as a means of communication among the crew 

performing the work, the person responsible for safety and other parties involved who can potentially 

introduce new hazards to the work scope. 

Most PTW systems used onboard vessels today are manual and paper-based. Despite rapid 

advancements in safety policies and equipment, these paper-based systems, which have cumulated 

limitations, remain in use. On the other hand, digital solutions can enhance crew safety, operational 

efficiency, audit transparency, and work conflict management, apart from giving vessel managers an 

edge in productivity.

PERMITS MANAGEMENT

1
Plan

2
Assess Hazards
& Controls

3
Implement
Controls

4
Review &
Verify

5
Issue
Permit

6
Toolbox
Meeting

7
Executive &
Supervise

8
Complete
& Close Job

RISK MANAGEMENT

Verify & AuthoriseDraft Verify & Authorise DoneWorkPre-WorkLive

Onsite DRA & Safety Checklist

LOTO, EIC Management

ISOLATION & BARRIER MANAGEMENT

Control of Work Process



© SOL-X Pte. Ltd. 2020 - Not for redistribution without SOL-X’s permission 5

For the purpose of assessing the benefits of a fully integrated digital permits management system, 

this paper will reference SAFEVUE.ai by SOL-X, and will illustrate the data-driven findings from profiled 

customer vessels.

SAFEVUE.ai is an industry leading Behavioral Based Safety system that combines an enhanced control 

of work with a holistic approach to crew wellbeing, in order to improve worker health and safety 

culture.  This solution enables ship managers to optimize workflow processes, enhance compliance 

and effect crew behavioral safety change onboard vessels. The SAFEVUE.ai Control of Work module is 

a complete end-to-end, fully integrated system covering PTWs, risk assessment and isolation/barrier 

management of high-hazard jobs onboard the vessel. 

Benefits

A primary benefit of SAFEVUE.ai is improved operational efficiency of PTW workflows. SOL-X estimates 

that SAFEVUE.ai customers experience an average of US$60,000 to US$180,000 in crew productivity 

gains annually per vessel after switching from paper-based solutions. Along with the fully integrated 

PTW system, the work on the go capabilities and paperless system have streamlined workflows, 

improving overall turnaround times. Furthermore, SAFEVUE.ai’s near real-time capabilities have 

enhanced safety operations monitoring and procedural compliance to work processes.

1) Limited visibility for compliance

 •  Limited visibility to front line field operations

 • Shore Teams are using paperwork to gain assurance and control 
of activities at sea

2)	Inefficient	paper-based	forms

 • Inconsistent	practices	of	paper-based	forms increases probability 
of clerical errors and HSSE compliance issues

 • Inefficient	format for workflow and document management

Pain Points
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Operational Excellence 

Manual PTW systems are labour-intensive and do not provide real-time data. Typically, the vessel 

crew must spend hours collating documents, filling up forms, moving paper around, scanning paper, 

emailing documents, waiting for authorization, and finally storing paperwork properly for future 

audits. This administrative process requires an average of two hours, per PTW, to complete. 

Digital PTW system capabilities reduce the time and effort required to complete the forms and to 

obtain authorization as well as automatically save such documents in searchable formats. Such time 

savings free up crew resources for higher value hands-on tool time, such as machinery and equipment 

maintenance. This also enables better management of their work rest hours.

Preparing Documents

Once a job has been identified, an experienced officer will need to collate the forms necessary for the 

specific task, forms that are typically in different formats or systems, and have them printed.

Time Taken per PTW (in minutes)
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SAFEVUE.ai eliminates this manual step, as the system automatically sets up the necessary 

documentation and workflows once the job is selected from the digital database of permits, reducing 

downtime spent on document management.

 

Permit Request and Risk Assessment

The current systems of risk assessment and permit requests for most vessel operations are still 

manual and paper-based. 

Over time, this adds to the crew’s administrative burden. Aside from requiring more manhours, such 

procedures are usually repetitive and have marginal value-add to the actual work to be carried out. 

This can potentially lead to a work culture that detracts from the original intent of protecting people5.

Digital permits are more accurate in terms 
of timing since it automatically records the 
time you sign the permit. 
–	Junior	Officer

Completion of the risk assessment and permit request can take up to an hour of an officer’s time, 

depending on the complexity of the job. From our observations, most start preparing the forms the 

day before execution of the actual work.

5 Danish Maritime Authority (2013). Administrative burdens in the maritime sector.
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SAFEVUE.ai integrates Risk Assessment with Permit Requests, making it possible to prepare and 

submit them concurrently. This reduces repeated information, removes clerical errors, and provides 

a standardized and uniform risk assessment across the fleet. Furthermore, workflow protocols within 

the digital system ensure that all required fields have been completed, facilitating efficiencies on the 

subsequent approval process.

With additional features such as pre-filled fields and pre-identified risks based on historical references 

and best practices, the system contributes to time savings (an estimated 50% reduction), and a more 

robust risk assessment and permit request.

Providing visibility of real-time data across the vessel

On-site Checklists and Isolation Certificate

On-site checklists, gas testing, and barrier management are the key precautionary steps to ensure 

that the site is safe and secure for work. In general, conducting these steps onsite is neither easy nor 

conducive. In fact, these can present a mindset barrier to strict compliance with safety procedures, 

potentially encouraging the bypassing of steps.

SAFEVUE.ai’s work on the go solution totally changes the way the crew approaches safety checklists 

onsite. The built-in validation and the step-by-step guide further assure managers of safety 

compliance as well as ease of completion – reducing more than a third of the time usually spent on 

these steps, while providing all crew visibility of real-time data across the vessel.

With SAFEVUE.ai and the dashboard, making the permit 
is easy. My Duty Officer is able to check the gas reading 
onsite and the Approving Officer can approve the permit 
almost immediately. 
–	Chief	Officer
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Permit Approval

Existing paper-based systems involve the physical transfer of permits from the crew to the Master 

(who is usually stationed at the bridge) before the acknowledgement is received. Onshore approval 

requires additional work to scan and email the permit request. These handover steps, while simple 

to execute, can be tedious as they involve multiple physical touchpoints, potentially causing approval 

delays and operational slowdown. 

An electronic review and approval system improves this process by eliminating the need to manually 

transport, scan and email the form. A well-implemented solution also automatically communicates 

the required approval requests directly to the Master and Office Superintendent, following a set of 

approval matrices aligned with each type of PTW requested. As it is a fully integrated PTW system, 

the review process is simplified for cross-references. Furthermore, a digital format makes it possible 

to incorporate pre-defined rules and alerts, and notifies the approver if any inputs exceed certain 

thresholds. This provides the approving authority near real-time access to relevant information for 

appropriate risk management and decision-making.

SAFEVUE.ai has reduced permit approval times by an average of 20 minutes when office approval is 

not required, and an hour when it is. This has shortened the waiting time between permit completion 

and crew execution of the actual job, while ensuring that the shore team is kept up-to-date when the 

vessel needs to communicate with them.

For me, it is definitely faster than paper and 
you save a lot of time. It avoids the need to 
run up and down, here and there, to look for 
the Master to approve.  
–	Junior	Officer

Improve approval process by 20-60 minutes 
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Document Filing, Storage and Retrieval

Proper and systematic document storage is an important step in PTW system governance. It enables 

ease of location and retrieval of what was planned for and documented in the past. However, this 

process is time-consuming, and has little to no immediate benefit to crew operations.

With a digital PTW system in place, documents are instantly stored and archived on the local server, 

and automatically tagged with searchable keywords – freeing up the crew to focus on higher value-

added jobs. 

This also has a cumulative effect on audit or inspection preparation, as documents can be easily 

retrieved and searched. In contrast, paper-based permits can be misplaced or misfiled, in which case 

their retrieval may require a labour-intensive search. 

Audit Preparation

The ship undergoes various forms of audits annually, by internal audit teams or by external auditors, 

vetting officers, surveyors, or port state controllers. In addition, high-hazard PTW tasks are generally 

subjected to detailed checks. A typical pre-audit phase involves the crew searching through historical 

records of permit requests, scanning, and emailing the shore for the purpose of audits.

Since digital PTWs can be replicated from the vessel’s local server to onshore databases, they further 

facilitate audit preparation by compressing time and distance. This allows auditors to commence 

their review of permits and other documents remotely, without any interruption to the vessel crew. 

We managed to finish the permit much faster. 
It now takes half the time to do so.  
– Master
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No paper. No filing. Hassle-free audits. 

Based on interviews with the vessel crew, audit preparation work usually involves two officers 

spending an average of three to five days to identify and gather the necessary documentation to be 

scanned and sent to the office. 

By eliminating the physical paperwork, ships can operate more sustainably on an environmental 

and operational level. The digital PTW system helps reduce the amount of paper required to process 

the PTW tasks each day and during audit/inspection, as well as improve space and document 

management onboard. 

It is estimated that a vessel uses an average of 39,000 sheets of paper annually for PTW-related 

documents onboard and in the office. This is equivalent to approximately five trees per year, therefore 

converting to the digital format significantly reduces the carbon footprint of each vessel.

Furthermore, the available data can encompass the complete range of operational documents, 

thus providing a more comprehensive view of vessel operations. In comparison, the current manual 

process provides limited options on what the crew can scan and send to the office. 

SAFEVUE.ai provides more assurance, and it backs up 
on the cloud. During an audit, the shore does not have 
to ask for hundreds of papers.  They will be able to 
access it themselves.  
– Master

It is environment-friendly. Let us be honest – with each permit, we use four 
to six papers, and maintain a big number of files. At least we get rid of this, 
and it is fast, convenient, and user-friendly.   
– Master
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Benefits (Quantitative)

Across the end-to-end process, we have seen substantial productivity time gains – an average of one 

hour per PTW per crew – enabling them to rest or carry out higher value jobs. Considering how the 

whole PTW job usually involves four to six crew (including both Ratings and Officers), the manhours 

saved become considerable and scalable, contributing to faster Return on Investment (ROI).

The value generated from productivity gains alone have been estimated to be more than US$60,000 

per vessel per year. These savings take into consideration the daily repetitive, low-value manual work 

that a digital PTW system can upgrade into a more efficient process. This is aside from improved 

operational visibility, reduced risk, and enhanced compliance with maritime regulations – benefits that 

vessels can gain by moving from a paper-based to a digital PTW solution.

Benefits (Qualitative)

As a Behavioral Based Safety system, SAFEVUE.ai delivers much more than operational efficiency and 

productivity gains. 

Compliance and Safety

Cumbersome and incohesive paperwork, as well as an environment unconducive for completing 

paperwork, often disincentivizes crew to strictly follow safety processes, and even encourages them to 

bypass these steps altogether. Taking shortcuts and creative license to complete the tasks are factors 

that increase the risk of non-compliance to Standard Operating Procedures (SOPs). A fully integrated, 

end-to-end mobile PTW system which is easy to use, encourages the crew to follow the correct 

procedures, increasing operational safety and compliance. 

Minutes
Audit 
preparation 
time

More than 12
Manhours saved 
per day

53%
Of efficiency 
gains
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The typical PTW process tends to place emphasis on the completion of the task, instead of identifying 

and mitigating the hazard. Pre-identified risks and the sharing of best practices across the fleet 

through digital risk assessment standardize the interpretation of risks and mitigation – levelling the 

experience of junior and senior crew members, and ultimately raising the overall safety standards 

across the fleet.

SAFEVUE.ai also provides greater assurance that Control of Work processes are followed. Tracking jobs 

alongside peripheral information (including crew, location, and ship time) delivers an added layer of 

security of knowing who, what, where and when, giving managers access to behavior-based safety 

information. Increased situational awareness of the high-hazard job also motivates the crew to feel 

more accountable and engaged throughout the process.

Enables behavior-based safety by knowing 
Who, What, Where, and When

Officers and Ship Managers traditionally do not have access to immediate, automated and reliable 

data, which contributes to ineffective decision-making. With the digital PTW system, Officers, Ship 

Managers and even the crew will have access to high-hazard jobs information throughout the vessel.

This provides visibility to manage simultaneous and potentially conflicting risky jobs, and handle 

resources associated with each job, in order to minimize stress and fatigue.

By increasing accountability, discipline, compliance, and awareness, the digital PTW system ultimately 

reduces safety-related incidents.

Competitive Advantage

Beyond regulatory reviews, the maritime industry is also challenged on a commercial front to 

improve crew safety and welfare. With a means for structured evaluation of SMS through the Tanker 

Management and Self-Assessment (TMSA) programme, oil companies actively seek out ship partners 

who align with their values and aspirations for a safer maritime work environment. 



© SOL-X Pte. Ltd. 2020 - Not for redistribution without SOL-X’s permission 14

As the continuous improvement cycle is at the core of TMSA, the programme “is designed to help 

companies continually improve their SMS through regular self-assessment”6. The SAFEVUE.ai PTW 

system provides real-time data and the means to continuously analyze high-risk operations onboard 

through leading indicators and crew safety behavior, in addition to sharing best practices across the 

fleet, giving ship operators a distinct advantage over peers.

6 OCIMF (2017). Tanker management and self-assessment.

VALUE DRIVERS & OUTCOMES PAPER BASED 
PTW

ERP/HSSEQ
MODULE 

SAFEVUE.ai
by	SOL-X

* Numbers are approximate and will differ depending on customer’s current practices. 
   Based on data collected from customer usage of SAFEVUE.ai.

ASSURANCE OF SAFETY AND COMPLIANCE

• One system. Standardised Control of Work enabled 
by	industry	best	practices	fleetwide

• Integrated PTWs. Step-by-step workflows,  
pre-populated data, section validation

• Behaviour based safety: Right person, at the right 
location (on site), at the right time working on the 
correct task 

OPERATIONAL	EXCELLENCE	AND	PRODUCTIVITY

• Work-On-The-Go ship wide. Intrinsically safe devices

• Approximately 4600+* man hours freed up during 
Control of Work planning and execution

• Document repository enables consolidated audit 
preparation in minutes  

REAL	TIME	SAFETY	OPERATIONS	MONITORING

• Ship wide visibility to crew location for improved 
crew accountability 

• Near real time PTW work status updates for 
cumulative risk management onboard vessel

• Near real time enclosed space / pump room entry 
monitoring	(Gas	readings	deviations,	enclosed	
space entrants)

• Virtual barrier management via Geo-location 
fencing 

REPORTING	&	CONTINOUS	IMPROVEMENTS

• Reporting that provides leading indicators to 
improve safety and compliance assurance, 
operational productivity insights for continuous 
improvement 
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The Differences between SAFEVUE.ai and Other Digital Permit Solutions
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Conclusion

SAFEVUE.ai by SOL-X is an industry leading Behavioral Based Safety system that combines an 

enhanced control of work with a holistic approach to crew wellbeing, in order to improve worker 

health and safety culture. A solution customized for the maritime industry, SAFEVUE.ai reduces risk of 

work onboard the vessel, increases regulatory compliance and improves productivity of the crew and 

shore management staff. By collecting and analyzing peripheral vessel data, such as crew location 

and activity time stamps, SAFEVUE.ai further enhances visibility of operations onboard vessels and 

promotes a safer crew culture by providing valuable insights from the data to the right audience at 

the right time. The considerable manhours saved from safety operations by deploying a digital PTW 

system lead to a faster ROI, beyond the safety and compliance value.


