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Making Operations Safe
Proactively Managing Risk
Safeguarding Continuity

SAP Innovations

56%

Of organizations take EHS
issues into account during
core business planning

Source: SAP Performance
Benchmarking

Executive Summary

Making Operations Safe

Solution Overview

Contact Us

A safety management system (SMS), from a regulatory perspective and from
advances in technology and operations, new routes and emerging markets, and
mergers and acquisitions, offers great promise to transport companies seeking to
provide a safer environment for employees, customers, and society. However,
poorly managed operational risks can create incidents and losses that interfere with

passenger travel and leisure.

Organizations with asset-intensive operations
and hazardous processes face increasing
pressure to improve management of risks that
can compromise safety, cause costly incidents,
and even jeopardize operational continuity. The
lack of cohesive safety and risk visibility across
operations, an ever-increasing global regulatory
burden, and heightened stakeholder expectations
for transparent risk management contribute to
the renewed focus on operational risk. At the
same time, operational excellence initiatives
call for continuous improvement in safety and
productivity, as well as quick introduction of
process innovations.
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But todaydés fragmenteéed
manual processes and scattered data i often
cause management system failures and hinder
engagement of employees in a collaborative
safety culture. As a result, organizations need
cost-effective systems to proactively identify

and control operational risks, ensure worker

and process safety, learn from incidents, and
maintain safe operations in the face of constant
change.

To grow confidently and ensure operational
continuity, companies need a cost-effective
system to proactively control operational risks.
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Proactive Operational Risk Management

Greater confidence to grow the business, while maintaining safe and

reliable operations.

Simply meeting regulations is no longer
enough. To stay in business, you must operate
safely. If you make your people and operations
safer, your company will perform better over the
long term. Safety and productivity go hand in
hand. The challenge is to align your operations
with your risk tolerance and stakeholder
priorities in a way that helps you achieve
business performance targets while reducing
the cost of compliance. Integrated solutions
from SAP enable proactive risk reduction

by aligning key stakeholders, increasing
operational visibility, and reducing risk.
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They do this by establishing consistent, best
practicesi based processes for managing
safety and compliance. S A P éperational risk
management solutions bring together incident
management; proactive environment, health,
and safety (EHS) risk assessment; communi-
cation of safe work practices; management

of change; and performance monitoring with
reporting functionality and operational
management controls.
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Making Operations Safe
Proactively Managing Risk
Safeguarding Continuity

SAP Innovations

33%

Of companies have EHS
performance dashboards that
management, employees,
and designated customers
can access centrally

Source: SAP Performance
Benchmarking
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Safeguarding Operational Continuity

Best-run companies use effective operational risk management systems for
competitive advantage. SAP solutions help you go beyond compliance to operate
more safely and reliably while still running your business optimally. They help you
learn from incidents, proactively control risks and manage change, communicate
safe work practices, and help ensure visibility into performance. This support for
integrated operational risk management results in:

The foundation for a complete SMS
More proactive safety measures
Decreased incident, injury, and illness frequency rates

Fewer route interruptions due to incidents and accidents and lessened impact
of those interruptions

Reduced total cost of environment, health, and safety compliance
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New technologies are transforming how organizations manage safety, enabling
participation at all levels and in real time by making actionable safety information
available to everyone on any device and enabling transparent collaboration

between all stakeholders.

Mobile solutions promote a culture of safety
via real-time participation and make relevant
safety information available at the point of
action.

Analytics solutions enable improved decision
making at all levels of the organization with
role-relevant information, and enable best
practice sharing. Real-time status of tasks and
actions improves the effectiveness of safety
programs.
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Database and technology solutions, including
the SAP HANA platform with its in-memory
technology, are fundamental to transforming
large volumes of raw data coming from sensors,
machines, and people. Event and pattern
analysis of this data can help companies
predict likelihood and causes of incidents, so
that preventive actions can be taken. Embedded
workflows automate and streamline business
processes and help ensure disciplined execution
of risk management systems in daily operations.
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Solution Overview
Incident Management
EHS Risk Assessment
Management of Change

Maintenance Worker Safety
Management

Work Permit Management

Sustainable Foundation for
Profitable Growth

Why SAP?
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Making Operations Safe
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Incident Management
Identify and resolve safety issues and learn from incidents.

EHS Risk Assessment
Reduce safety and environmental incidents with proactive risk assessments.

Management of Change

Manage operational changes with thorough review, risk mitigation, and
documentation approval.

Maintenance Worker Safety
Provide clear safety-related instructions for the maintenance worker.

Work Permit Management

Control maintenance and operations work through permits and lock-out/tag-out
processes.

© 2013 SAP AG or an SAP affiliate company.
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Solution Overview
Incident Management
EHS Risk Assessment
Management of Change

Maintenance Worker Safety
Management

Work Permit Management

Sustainable Foundation for
Profitable Growth

Why SAP?

Operational risk management
is a complete business solution
that can be used to holistically,
cost-effectively, and proactively
control operational risks.

Executive Summary

Solution Overview

Operational Risk Management

Incident
Management

Management
and Act on Trends
Executive and KPIs
Team

Process and
EHS Investigate

Incidents

Operations

Record Incidents
and Safety
Observations

Maintenance

fa}

EHS Risk
Assessment

Establish Risk
Tolerance and
Monitor Results

Management

of Change

Act on Trends

Contact Us

Maintenance
Worker Safety
Management

Act on Trends

Work Permit
Management

Act on Trends

Identify and
Analyze Risks;
Manage EHS

Programs

Control, Monitor, and
Reduce Risks

and KPIs and KPIs and KPIs

Assess and Assign Risks pRREES
Safety Work

Approve Changes and Controls e

Request Changes,
Mitigate Risks,
and Implement

Changes
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Safety Plan
and Execute
Maintenance Work
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Solution Overview

Incident Management
Capabilities
Benefits

SAP Innovations

61%

More likely that best-in-class
companies have an enterprise
solution for incident manage-
ment than their competitors

Source: Aberdeen Group,
April 2011

Executive Summary

Incident Management

Solutions for incident management from
SAP help companies record, manage,
and learn from incidents. This helps
reduce costs, maintain compliance,

and support a reactive, proactive, and
preventive safety culture.

SAP software provides intuitive entry forms,
including a mobile app that encourages
participation by all employees. SAP software
also offers a comprehensive incident
management process that enables subject

Solution Overview

Contact Us
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matter experts to thoroughly respond to,
investigate, analyze, correct, prevent, and
report incidents. Having insight into all safety
issues leads to better preventive actions and
reduced likelihood and severity of incidents.
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Manage and Learn from Incidents

Solution Overview

Incident: Oil Spillage due to fault in pump Occ.: Root Causes (Online) =k.3
=

The SAP software supports recording of B
incidents, near misses, and safety observations
Capabilities that impact people, assets, and the environ-
ment. Using either simple entry forms or the
SAP EHS Safety Issue mobile app, everyone
SAP Innovations can contribute to safety by identifying issues
that need correcting. You can manage
investigations and follow-up activities with
standardized, workflow-enabled processes. ‘ -
Prebuilt data and business process integration o

Incident Management
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streamlines collaboration and automatically
leverages operational data from other SAP
3 6 (y software. With automated global reporting, you Open-architected services support mobile
O can produce regulatory forms and reports. With  devices and unique processes and transfer
dashboards and other reports, you can view incident data from other applications. The SAP
Of companies have imple- and filter data on accidents, critical incidents, Incident Management rapid deployment
mented employee engage- near misses, and safety observations. solution enables quick implementation.

ment and behavioral science
programs and track results

Source: SAP Performance
Benchmarking
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Solution Overview

Incident Management
Capabilities
Benefits

SAP Innovations

(7%

Fewer environmental
incidents for top 25%
companies as compared
to average performers

Source: SAP Performance
Benchmarking
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Reduce Incidents by Building Safety Awareness

By preventing injuries, equipment
damage, and environmental impacts,
companies are able to meet demand at
a lower cost, thereby increasing
revenues, productivity, and profitability.

Decrease injury, illness, and incident rates by
having the ability to learn from incidents, near
misses, and unsafe conditions. Take corrective
and preventive actions accordingly.

Reduce EHS penalties and fines with support
for comprehensive recording and managing of
incidents and safety issues.

4 03 p

EHS Risk Management A ance Work Permit
of Change Eafely Management
Management

Act on Trends. Act on Trends.

Improve employee engagement levels by
encouraging participation by employees so
that they can have a voice and help create a
culture of safety.

Reduce turnaround time by addressing safety
issues to help ensure that operations run
smoothly and equipment is reliable.

© 2013 SAP AG or an SAP affiliate company.
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Solution Overview

Incident Management
Capabilities
Benefits

SAP Innovations

50%

Of companies have a safety
system that supports risk
assessments, observations,
and inspections, allowing

a proactive approach to
preventing incidents

Source: SAP Performance
Benchmarking

Executive Summary Solution Overview Contact Us

Innovations for Incident Management

SAP innovations enable a safety culture
where all employees participate in
working safely and preventing incidents.

Mobile Database and Technology

With the SAP EHS Safety Issue mobile app, The SAP HANA platform enables real-time
anyone can report safety issues anytime, analysis of massive amounts of risk and
anywhere, and participate in making the operational data to power predictive risk
workplace safer. analytics. This lets companies detect root
Analytics causes of failure and understand cause-and-

) S ] effect relationships so that they can mitigate
Role-based analytics provide insight into root operational risks.

causes of incidents to facilitate organizational
learning and best practice sharing. Real-time
status information of tasks and actions improves
safety program effectiveness.

© 2013 SAP AG or an SAP affiliate company.
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Solution Overview

EHS Risk Assessment
Capabilities
Benefits

SAP Innovations

59%

More likely that best-in-class

companies conduct proactive
risk assessments to mitigate

adverse events in operations
than laggards

Source: Aberdeen Group,
April 2011

Executive Summary

EHS Risk Assessment

The risk assessment functionality in
SAP software helps companies control
risks associated with hazards and
establish preventive and recovery
measures to address these hazards.
This reduces costs, improves
operational efficiency, and supports

a proactive safety culture.

With SAP software, operations, maintenance,
and safety managers can facilitate
comprehensive assessment of all EHS risks.
Managers can also implement and manage
controls to reduce risks. By integrating risk data
into one source and automating analysis,
operations and EHS managers can gain a
consistent understanding of how operational
risks are managed.
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Also, appropriate control measures can be
communicated to workers who need them

in a timely manner. Having access to this
information enables managers and workers to
control and reduce risks and operate safely.

© 2013 SAP AG or an SAP affiliate company.
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Solution Overview

EHS Risk Assessment
Capabilities
Benefits

SAP Innovations

59%

Of companies have
implemented injury and
illness prevention programs
and track results

Source: SAP Performance
Benchmarking
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Proactively Manage EHS Risks

SAP software supports an SMS approach
to safety and risk management. You can
assess all EHS risks company-wide using a
comprehensive risk assessment process to
identify and analyze risks, monitor control
effectiveness, and manage tasks.

Specific risk analysis methods include a
graphical risk matrix, a job hazard analysis, and
a comparison of occupational exposure limits.
With the job hazard analysis, you can provide
task-based risk and control information directly
to workers. You can use similar exposure
groups to streamline your occupational hygiene
monitoring program. A personal exposure
profile report communicates chemical and other
exposures to the individual worker.

Risk A it: Noise it McKee Plant
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Prebuilt data and business process integration
streamlines collaboration and leverages
operational data from other SAP applications.
Analytical reporting and dashboards help you
gain insight into your biggest risks.
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Operate Safely by Identifying and Controlling EHS Risks

Solution Overview

EHS Risk Assessment By proactively identifying risks and
implementing controls that are

Management ‘:,“ K Al Work Permit
of Change Man: ‘! Management
Act on Trends

Capabilities effectively communicated to workers, 2 e i
Benefits companies are able to prevent incidents ; )
SAP Innovations and reduce EHS risks. T
) |
Sy Pn e
5 9 (y Implement a standardized, cost-effective Improve employee engagement levels by
O approach to managing operational risks and providing clear instructions to workers so that
optimizing allocation of resources toward risk they can take proper action to control risks.
g;zzmgagsf Iri]r?(;/?nzagozars reduction. Reduce turnaround time by addressing safety
and SS ervisc;rs that havge a : Reduce EHS penalties and fines by providing issues to help ensure that operations run
b a systematic way to identify, analyze, and smoothly and equipment is reliable.

clear understanding of their

o control risks.
EHS responsibilities

Source: SAP Performance
Benchmarking
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Innovations for EHS Risk Assessment

Solution Overview

EHS Risk Assessment SAP innovations make safety infor- o | e
mation and insight available to every- e =
Capabilities one to promote safer performance. e
Benefits o E o e
= =T e

SAP Innovations

for sk AssasEman Typs Ervonmant sk A35a33ment Typs Environmert
TPRENEONMAT | Gskievel (o7 Mk Assassmant Ty

2X Mobile Analytics
Mobile devices provide insight into risks and Role-based analytics improves decision making

controls when and where needed, creating a by providing insight into top risks, control
Likelihoc_)d that b_est-in-clqss safer workplace. The SAP Rounds Manager measures (both preventive and recovery
companies provide real-time mobile app simplifies maintenance safety controls), and tasks. Real-time status of tasks
EHS data to decision makers inspections. and actions improve the effectiveness of your
to provide actionable safety programs.
intelligence, compared with

Database and Technology

Understand the likelihood of incidents by ana-
lyzing event and pattern data from operational
systems and real-time data sensors.

laggards

Source: Aberdeen Group,
April 2010
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Solution Overview

Management of Change
Capabilities
Benefits

SAP Innovations

100%

On-time completion rate of
change requests for top 25%
organizations, as compared
to only 94% for average
performers

Source: SAP Performance
Benchmarking

Executive Summary

Management of Change

The SAP Management of Change
application helps companies manage
operational changes with thorough
reviews, risk mitigation, and documen-
tation approval. As a result, they can
grow with confidence.

The SAP software simplifies change requests,
automates involvement of people, and helps
ensure consistent execution via templates
and rules. Operations managers can leverage
this functionality to mitigate risks caused by
changes to equipment, substances, operating

conditions, and procedures. They can thoroughly
review changes to mitigate risks and document

approvals at key stages.
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Change Request ‘Complex Change': 72 - Upgrade chemical reactor
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- Object Information and Dates

Object Change Request Status

et

As a result, the business can make changes
that facilitate growth i without disrupting
operations or harming employees, assets,
or the environment.

© 2013 SAP AG or an SAP affiliate company.
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Solution Overview

Management of Change
Capabilities
Benefits

SAP Innovations

44%

More likely that best-in-class
companies have business
processes that are stan-
dardized, auditable, and
transparent compared to
their competitors

Source: Aberdeen Group,
April 2011
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Mitigate Risk of Operational Changes

The SAP software supports mitigation of

risks associated with changes to equipment,
materials, chemicals, operating conditions,
procedures, and organizational structure.
Highly configurable business rules and check-
lists enable you to document assessments,
approvals, and task completions, streamlining
the change process and driving consistency in
your organization. The solution also provides a
simple change request form so that employees
and even contractors can request changes
easily. This closes a common gap i namely,
failure to use the process at all, thereby leaving
the risks of change unmitigated. Prebuilt data
and business process integration streamlines
collaboration and leverages operational data

4 7=

*  Activities

i |[D 2 A o Tarmtate || [ % Add Manuaily, | | 1ot | [ # £t ||| RarashTrne || [ @ Golot
T Ossciption s Responsichs M CusCas Ty
.o Craste Structure Hod
Approved s Robin Hasy G AATEDIZ Approvaltask with aulomatic notcation
Approved M Jonn Zandord @ VATEDAZ Approval sk with sutemaic nofication

Nosfed  Mr. Carlos Batista ah NATEND Approdal task with sutomatic Aotficaticn

Noled M lan Frager & NATIDNZ  Approvaltask with
Hosfed  Mr Gustof Kron & NATEOND Approvaltask wih
Craated Siruclura Hode

Craates. Mr_Jenner Lamkey an Task with manual noaficaon
Crasted  Mr.Osad Fong Fy Taskwiih manual noaficaton
Crasted My Robin Hass @ Task with manisal neaeation

Grasted Siycturs Hods

Aporoved  Mr. Jonn 2andord &4 NEOZNIZ Approval task with manusl nowicason

= References

from other SAP software, specifically the SAP
Enterprise Asset Management solution and
the SAP Environment, Health, and Safety
Management application.
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Management of Change
Capabilities
Benefits

SAP Innovations

63%

Of companies have EHS
management systems that
are implemented and are
audited on a regular basis

Source: SAP Performance
Benchmarking
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Grow Your Operations Without Unknowingly

Increasing Risk

By mitigating risk caused by change,
companies are able to maintain safe
operations and therefore confidently
pursue business improvements and

new opportunities.

Prevent incidents and improve compliance by
approving changes that contain appropriate risk
mitigation and help ensure compliance with all
safety precautions.

Reduce turnaround time by planning and
monitoring all necessary actions related to a
change.

Reduce purchase order error rates by helping
ensure that spare part and vendor information is
up to date and accurate after a technical change.
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Reduce annual service and maintenance costs
by planning and executing technical changes
that increase asset reliability and reduce
maintenance inefficiencies.

Reduce the cost of product/engineering
changes by efficiently planning and executing
them as aspects of technical changes.

© 2013 SAP AG or an SAP affiliate company.
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Management of Change
Capabilities
Benefits

SAP Innovations

3X

Compared to competitors,
best-in-class companies are
3 times as likely as laggards
to automate monitoring of
critical EHS metrics

Source: Aberdeen Group,
April 2010
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Innovations for Management of Change

SAP innovations enable risk-based
management of operational changes in
order to prevent incidents.

Mobile

Mobile applications can be used to create
change requests and approve them with an
electronic signature, encouraging employee
engagement in the management of change
process.

Analytics

Role-based analytics provides insight into
operational changes that could affect safety
and increase risk.
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Database and Technology

As a networked application, the SAP Manage-
ment of Change application can be flexibly
deployed and more easily upgraded, indepen-
dently of enterprise resource planning software
release.

© 2013 SAP AG or an SAP affiliate company.
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Solution Overview

Maintenance Worker Safety
Management

Capabilities
Benefits

SAP Innovations

9%

Lower recordable accident
frequency with establishment
and monitoring of strong
safety measures for people
and assets

Source: SAP Performance
Benchmarking
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Maintenance Worker Safety Management

Worker safety functionality in the SAP
software helps companies integrate
expert risk assessment with the
maintenance planning process and
provide clear safety-related work
instructions to the shop floor.

SAP software links environment, health, and
safety information to technical equipment and
plant maintenance tasks. With this information,
maintenance planners can automatically
generate work order safety plans and establish
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concrete safety measures. Maintenance
workers receive easy-to-read instructions
on their job cards so that they can protect
themselves from a variety of hazards on the
shop floor.
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Maintenance Worker Safety

Management
Capabilities
Benefits

SAP Innovations
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Plan Safety into Maintenance Work

Solution Overview
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The SAP software supports collaboration
between EHS risk managers and maintenance
planners and workers by putting risks and
controls (preventive and recovery) into an asset
management context. Risks and controls that
have been thoroughly analyzed in the SAP
Environment, Health, and Safety Management
application are identified and automatically
pulled into work orders in the SAP Enterprise
Asset Management solution. Relevant safety
measures are automatically proposed during

the work order planning process, minimizing
human error and workload. Finally, standard
icons and clear instructions are provided on job
cards used by maintenance workers.
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Solution Overview

Maintenance Worker Safety
Management

Capabilities
Benefits

SAP Innovations

5%

More likely that best-in-class
companies have executive
sponsorship to enable
success of EHS programs
compared to competitors

Source: Aberdeen Group,
April 2010

Executive Summary Solution Overview Contact Us

Communicate Hazard and Safety Instructions
to the Worker

By providing clear safety instructions for
maintenance workers, companies can
reduce incidents while reducing the cost
of maintenance and turnaround time.

Prevent incidents and improve compliance Facilitate on-schedule completion of time-
by generating and distributing actionable risk critical maintenance work needed to get
information on the shop floor. operations back online.

Reduce annual service and maintenance costs
by enabling streamlined work order planning
and execution, including effective safety
measures.

© 2013 SAP AG or an SAP affiliate company.
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