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IDC ENERGY INSIGHTS OPINION
The refinery of the future will be highly efficient, managing costs despite the unpredictability of energy
and input costs and product prices, satisfying customer orders according to plan, and operating with
standardized processes and visibility into the business and operational performance. This white paper
examines the changing refinery business and how an integrated refinery performance management
system with a balanced scorecard approach, leveraging the latest information technology (IT) and
exploiting the capabilities of ERP systems and manufacturing execution systems, will prove to be a
critical component of the refinery of the future. The major conclusions of this white paper are:


In the present-day dynamic and integrated business scenario, decision making is a crossfunctional, cross-enterprise, and real-time activity. In the petroleum refining environment, the
fundamental value is net corporate realization; this measurement requires a decision-making
ecosystem using state-of-the-art integration technologies that bring together information from
plants, business systems, suppliers, and customers across the portfolio.



Current initiatives for refiners generally fall into three categories:


Increasing control of refinery operations to process the optimum mix of diverse crudes and
meet increasing demand while ensuring the safety of people, assets, and the environment



Enhancing the reliability of assets to increase process safety and ensure high refinery
availability



Ensuring agility and visibility throughout supply chain operations



Refineries must adapt to ongoing business change, including demand for diverse product
specifications, selecting among diverse feedstocks, greater demand in emerging regions,
more complex supply chains, shortages in trained workers, mergers and acquisitions that often
lead to disintegrated operations, new business models that extend into the retail segment, and
increasing environmental and process safety requirements.



The "best in class" refinery embeds IT in the roles and processes that extend to the
downstream value chain to provide a better view from "crude to customer" through an
integrated performance management system. By exploiting the latest available technology
with a business process–centric approach, refineries will realize improvements in visibility,
collaboration, and data-driven decision making, all leading to operational excellence.
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IN THIS WHITE PAPER
This white paper identifies the fundamental challenges that refineries are facing today and explains
how companies can build the foundation for the refinery of the future and global operational
excellence. We detail how IT in general and more specifically an integrated refinery performance
management system with the principles of the balanced scorecard and a process-centric view will
enable greater visibility, collaboration, and data-driven decision making in the future.

SITUATION OVERVIEW

Producing in a Challenging Environment
In our current economy, we've described the refinery industry's perspective as "selective optimism."
Certainly there are good reasons to be optimistic — from increasing demand in many regions to the
availability of new technologies and processes that drive efficiencies and ultimately margins, for example.
But we also see plenty of challenges. Growth rates are higher in some regions, but those regions may
be located far from production, putting additional pressure on the supply chain. The industry's
customers are reevaluating their needs, trying to trim costs, and changing their requirements.
Although the price per barrel of oil is down from its 2008 peak, commodity prices remain volatile; while
the supply of some crudes is decreasing, the supply of other crudes is increasing. Refineries often feel
the squeeze when the price of inputs is high or, even worse, when supply is constrained. Regulations
— or the possibility of regulations — and high expectations for environment, health, and safety (EHS)
create additional burdens, operationally and financially, especially when margins are tight.

The State of the Industry
The top 2 business initiatives driving IT investment for the oil and gas (O&G) industry are improving
business processes (44.6%) and improving productivity (33.3%) (source: IDC's 2012 Vertical IT and
Communications Survey). These themes of improving processes and productivity are central to how
we can describe the general situation in the industry today:


Focusing on profitability: The product slate of any refinery is heavily dependent on the refinery
configuration and the type of crudes available for processing in the refinery, irrespective of
what the demand is in the geographical reach of the refinery. With the age of the refinery, it
becomes even more challenging to handle the product yield as desired by the market, which in
general will be with inelastic demand for lighter products and elastic demand for heavier
products. To ensure sustained profitability, the refinery must consider elements such as the
selection of feed mix from the available basket of crude oils, the supply chain, asset
efficiencies, and the quality giveaway.



Ensuring safe working environments: Increasing attention to environment, health, and safety
requirements and regulations means that refineries are focusing more on processes that keep
plants and people safe as they work to reduce their impact on the environment
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Continuing globalization: With refineries already operating in a global environment, many
business decisions today are about accessing supply globally and serving demand globally.
This carries implications for how refineries are designing, managing, and optimizing the global
supply chain and plant network.



Incorporating ongoing mergers, acquisitions, and divestitures: Consolidation continues in
certain geographies, but new capacity also continues to come online in other regions.
Operating globally and business-motivated shifts in product mix necessitate ongoing activity —
creating challenges in identifying best practices, sharing or rolling up data, or making
decisions across the multirefinery business.



Changing demographics in the workforce: Many refineries have changing workforces. On one
hand, they have declining numbers of workers with years of expertise; on the other hand,
many are bringing on new workers that are technically savvy and can use technology-based
resources to access "expertise repositories" or information that potentially enhances their
current expertise levels.

Unfortunately, most refineries have not adequately maximized their existing IT investments to address
the complexities of today's marketplace. Furthermore, most companies have multiple types of each IT
application, such as multiple production reporting systems or, at minimum, multiple instances.
An additional complication comes from the fact that many refineries still run homegrown systems.
However, we do see a path ahead to use IT as a means of enabling greater efficiency in the refinery
and across multiple refineries.

FUTURE OUTLOOK
Although the business environment will always be a challenge for refineries, how refineries adapt and
compete is changing. Leaders across the manufacturing and oil and gas industries are making people,
process, and technology decisions that allow them to maximize their people and plant assets. We
highlight key themes of the refinery of the future in the sections that follow.

Managing Across a Network of Plants — From Capacity to Capabilities
Ideally, companies will operate a network of production facilities that blend into a single virtual plant,
with local or regional variances based on regulations and the ability to take advantage of local supply
and capacity as well as demand characteristics. Although it's unrealistic to expect every refinery to be
capable of producing any petroleum product by processing diverse qualities of feedstock, we believe
there are pockets of opportunities to enhance the performance of the refineries and create an efficient
global operational network.
For efficient management of refinery performance, ensuring high availability and maximum asset
utilization, optimum production at the right quality, and enhanced customer satisfaction, as well as
ensuring people and process safety across all refineries, there is a need for a robust system to provide
visibility in near real time.
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In the present scenario, oil company refineries are scattered across the globe, and each refinery has
its own characteristics, whether in terms of processing diverse crudes or producing specialty products.
However complicated the scenario may be, the ultimate aim is to manage the supply chain effectively
to ensure profitable operations that convert their capabilities into the best possible customer
satisfaction, with people and process safety across the entire network of plants.

Keeping the Refinery Safe, Healthy, and Up and Running
The same end goal — keeping the plant and people safe, healthy, and operational — relates to the
facilities and the workers. Environment, health, and safety and plant maintenance departments and
roles contribute to the performance of the refinery's broader view of assets — people, plant, or
equipment.
We know this industry is under constant pressure to improve the safety and security of its facilities, to
comply with existing regulations, and to prepare for regulations and new requirements to come in the
future. As a result, leading organizations take a preventive and predictive approach to all aspects that
eliminate the scenarios of failures due to EHS incidents.
A few critical elements that relate to operational performance and safety in the refinery are
environmental compliance and sustainability mandates across emissions management and energy
consumption, which reinforce the need for "near-real-time visibility" into the facility at a granular level,
with a level of measurement and monitoring that keeps performance within specific thresholds, drives
predictive and preventive action, and provides the ability to take corrective action when necessary.

People at the Center of the Future Plant
Most refineries already have a high level of automation, with more automation every day. Similarly, IT
investments in operations are also on the rise, with expectations that large global manufacturers will
continue to invest significantly in the refinery over the next two to three years. But we also must
consider the importance of people in the refinery. To be more specific, the people-intensive refinery of
the future refers to the value of the "knowledge worker" rather than general labor. Enabling the
knowledge worker requires business intelligence and analytics. In IDC's 2012 Vertical IT and
Communications Survey, 49.2% of all respondents in oil and gas indicated that "optimizing operations"
was their key reason for investing in business intelligence.
The knowledge worker can provide the degree of flexibility and decision-making capabilities required
to deal with increasing market complexity, whether it's related to supply or demand variability. The end
goal is to improve customer fulfillment and financial performance by linking plant floor operational
processes with customer needs.
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IDC Energy Insights estimates that 18% of leading manufacturers are already in a
position to put people at the center of their production facilities (see Figure 1). This
people-intensive idea can be counterintuitive to past investments in automation that
raised productivity and eliminated jobs. This next level of transformation is unlikely to
eliminate or add jobs. Rather, the refinery of the future will elevate the role of an
increasing number of workers to knowledge-based decision makers. Knowledge
workers will have high expectations regarding information visibility and collaboration.
They'll require a single source of truth from "real-time or near-real-time data," delivered
through a dashboard that allows them to know the performance status of the refinery,
including tasks or issues that require immediate action, as well as guidance on how to
address issues and take advantage of best practices.

The refinery of
the future will
elevate the role
of an increasing
number of
workers to
knowledgebased decision
makers.

FIGURE 1
Plant of the Future
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Source: IDC Energy Insights, 2014
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The Role of Information Technology — From Data to Intelligence
According to IDC's 2012 Vertical IT and Communications Survey, the top drivers for investment by oil
and gas companies are all about improving business process, increasing productivity, and reducing
costs while ensuring the safety of people as well as processes. Among the O&G respondents to our
survey, 37.9% will increase their IT budgets, primarily to accommodate growth, update or replace
outdated technology, and take on new projects.
As articulated previously, over the past few decades, the petroleum refining industry has experienced
significant changes in market dynamics, resource availability, and technological advancements while
operating in a highly competitive and challenging environment. With the advent of modern
technologies and increasing complexities in operations, the dynamics of the industry are further
changing. Merely extending today's performance incrementally will fail to meet the goals of most
companies.
To be a leader in the space requires refining excellence in all inputs, outputs, and asset-related
dimensions. Development and incorporation of novel technologies to cope with future challenges are
therefore essential to achieve a profitable outcome. Choosing the right technology model and the
required level of integration across the value chain, assets, and regions will be crucial for improving
margins and sustaining profitability in the future industry scenario. Regardless of the model, real-time
decision making will be critical to prevent financial and opportunity losses, and this requires real-time
visibility and collaboration as enablers.
To meet these challenges, refiners must raise their operations to new levels of performance and
envision a "refinery of the future," based on business fundamentals, including predictability, reliability,
safety, and financial and environmental sustainability.
Although companies have already made some important technology investments to date, we know that
the refinery of the future will be even more technology enabled to maximize its potential and satisfy
corporate, customer, and other stakeholder objectives. While aspects of digital transformation with
respect to enabling next-generation IT in the areas of mobility, cloud, and big data play a role in
strengthening business performance, the core scenarios of IT will be:


End-to-end integration of IT applications across the value chain as applicable



An integrated performance management system with decision support capabilities

Companies need a single source of the truth that is built on a balanced scorecard approach with
drilldown capabilities and workflow enabled to track the variances.
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TCS
TCS is a consulting, technology services, and outsourcing company. Examples of TCS' work in oil and gas
include domain consulting for business process improvements, solution architecting for integrated
operations, deployment of IT investments for enterprise asset management, reliability-centered
maintenance, engineering data management, quality management, EHS, and performance management
systems, as well as IT-enabled services in application development and application maintenance and
enterprise systems.
We have spoken with TCS clients that have given TCS high marks in project management, in the level
of value TCS delivers to its organizations, for TCS' ability to complete data-intensive engagements,
and in IT outsourcing for application development and maintenance.
TCS is also strong in its alliance strategy, with partnerships with some of the largest IT players
(Microsoft, Oracle, and SAP) as well as some industry-specific providers (Rockwell, Honeywell, and
GE). Such partnerships will help TCS continue to develop its capabilities in the O&G sector, especially
in the context of increasing technological complexity in the industry.
TCS is working with companies in the oil and gas industry to improve their processes and develop
performance management systems. These systems take advantage of existing IT resources and add
additional intelligence through enhanced visibility, analysis, and collaboration.

CONCLUSIONS

Challenges and Considerations
Implementing new IT investments and IT projects poses challenges, many of which can be addressed
with advance planning. Specific issues we have seen in the past include:


Projects without clear business cases and endpoints



Lack of acceptance by business users because the business viewpoint was not included in
defining the technology-enabled approach



Delays caused by complex integration across many data sources, including making decisions
about whether integration should be real time or near real time



A shortage of qualified technical professionals in the oil and gas industry and/or insufficient
skills on staff to interpret the analysis



The complexity of managing multivendor projects with a combination of software, hardware,
and service requirements as appropriate



The need for people and process changes to be well defined before technology investments begin
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The oil and gas industry has demonstrated a willingness and ability to invest in IT, which has made it a
very competitive market for hardware, software, and services. For TCS specifically, the challenge is to
ensure that its offerings continue to develop as the technology advances and industry priorities
change. TCS must continue to dedicate resources to retain its position as a well-established IT
supplier with a strong track record in this industry.

Recommendations
To maximize their performance globally, the refineries of the future will be able to securely and quickly
assess their performance and adapt as necessary, with predictability. They will need to improve their
visibility into their operations, ease collaboration, and facilitate data-driven decision making. To do this,
some companies will require new investments in IT — software, hardware, and services — although this
approach should build upon existing investments.
Looking ahead, companies should ensure that their investments in refineries address two core IT
capabilities to enable the refinery of the future:


End-to-end integration of IT applications across the value chain as applicable



An integrated performance management system with decision support capabilities

As companies continue down this path, we recommend the following:


Assess your current capability to support increases in production flexibility, reductions in the
cost of production, and increases in the availability of production.



Define your goals and develop a business case for each of those goals, with the right type of
domain-knowledgeable resources interacting with the business teams. This will help guide the
project and facilitate changes in people and process, with the focus staying on exactly how the
new investments will help the business extract value.



Consider the speed at which you can react to greater visibility or new insights; this will guide a
series of decisions related to the sophistication of technology investments, possible
automation opportunities, the amount of integration necessary, or even people and process
changes.



Inventory your analytical skills; more data visibility doesn't automatically yield more value.
Make sure you have the right skills on staff to not only use the system but also interpret the
results.



Build a phased implementation plan for the integrated performance management system.
To begin with, you'll want to work with legacy systems to assess and arrive at a
comprehensive view of the performance of the network of refineries. Make sure that you
always have an appropriate process-oriented business case and that you can answer the
following often-asked question: "Why do I need this for my business?"

Despite the challenges facing refineries today, they have the opportunity to build the foundation for the
refinery of the future, and they will need to make people, process, and technology changes to get there.

©2014 IDC Energy Insights

#EI245583

8

About IDC
International Data Corporation (IDC) is the premier global provider of market intelligence, advisory
services, and events for the information technology, telecommunications and consumer technology
markets. IDC helps IT professionals, business executives, and the investment community make factbased decisions on technology purchases and business strategy. More than 1000 IDC analysts
provide global, regional, and local expertise on technology and industry opportunities and trends in
over 110 countries worldwide. For more than 48 years, IDC has provided strategic insights to help our
clients achieve their key business objectives. IDC is a subsidiary of IDG, the world's leading
technology media, research, and events company.

Global Headquarters
5 Speen Street
Framingham, MA 01701
USA
508.935.4400
Twitter: @IDC
idc-insights-community.com
www.idc.com
Copyright Notice
Copyright 2014 IDC Energy Insights. Reproduction without written permission is completely forbidden. External
Publication of IDC Energy Insights Information and Data: Any IDC Energy Insights information that is to be used in
advertising, press releases, or promotional materials requires prior written approval from the appropriate IDC
Energy Insights Vice President. A draft of the proposed document should accompany any such request. IDC
Energy Insights reserves the right to deny approval of external usage for any reason.

