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AT A GLANCE
To understand how energy network operators can improve both efficiency and
effectiveness and thus be better positioned to address increasing investment as
well as regulatory and customer pressures, BCG has gathered and analyzed best
practices of energy network operations around the world.
Key Insights and Results: Taking a Holistic Approach and Applying
Best Practices
Top-performing energy-network operators take a holistic approach: they focus
comprehensively on all critical processes rather than on narrow functions. BCG’s
experience shows that operators can achieve cost reductions of around 15 percent
if they pull the right combination of levers and implement the appropriate program.
What Energy Network Operators Need to Do
To achieve a comprehensive operational-excellence program, network operators
should focus on the end-to-end process rather than narrow functions, identifying
the levers needed to create efficient operations, leveraging data to gain visibility
and qualitative and quantitative benchmarks, and engaging the entire workforce to
achieve effective implementation and sustainable operational excellence.
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round the world there is a growing focus on energy networks and operators’ responsibility for the planning, construction, and maintenance of grids
and pipelines. Achieving operational excellence has become an imperative as a
result of increasing investment as well as regulatory and customer pressures—all
occurring in an economically constrained environment. Utilities are challenged to
go beyond achieving savings on narrow functions to develop a holistic approach
that achieves true excellence—both cost efficiency and quality improvement.
Investment dynamics are exerting new pressures on operators. In developed
countries, key drivers include the replacement of aging infrastructure (much of
which is more than 50 years old and increasingly subject to failure), the interconnection of regions and states, and the reinforcement necessary for the integration of
renewable-power generation. In developing countries, the key driver is grid expansion to cope with the expected increase in per capita electricity consumption as a
result of accelerating urbanization and industrialization.
In addition, the rise of smart-grid development has important ramifications for
energy networks worldwide. NRG Expert estimates that global capital expenditures
in power transmission and distribution will grow 5 percent anually in the coming
years, reaching more than $220 billion by 2015.
Regulators continue to put pressure on network operators to reduce costs. Thus, it
has become standard practice to incorporate efficiency factors in the regulation of
energy networks. For example, over the past 15 years, most European countries
have moved from cost-plus to performance-based regulation, which allows network
operators to keep the profits made through reductions in operating costs—as long
as they achieve or exceed the efficiency target. Achieving savings is becoming
particularly hard in some countries where such regimes are well established and
the low-hanging fruit has already been picked.

Since the financial crisis, which created significant uncertainty and reduced credit
availability, utility companies have been finding it harder to access financial markets. This difficulty is forcing network operators to be more efficient in their allocation of resources.
At the same time, improving reliability is gaining importance in the digital economy.
For instance, according to the U.S. Department of Energy, power outages and blackouts cost the U.S. economy $150 billion annually. As a consequence, most countries
have introduced quality considerations into their regulation of energy networks.
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Achieving operational
excellence has
become an imperative as a result of
increasing investment
as well as regulatory
and customer pressures.

In this challenging environment, achieving operational excellence is a necessary
best practice for energy network companies around the world. However, while some
have focused on specific areas such as reducing interruptions or achieving savings
on field services, relatively few have developed a holistic approach that achieves cost
efficiency and quality improvement, the holy grail of network operators.

Achieving true excellence requires companies to rethink how
they look at their
operations and to
focus on the end-toend process rather
than on narrow
functions.

Achieving true excellence requires companies to rethink how they look at their
operations and to focus on the end-to-end process rather than on narrow functions.
On the basis of its experience working with network operators around the world,
The Boston Consulting Group has identified best practices and solutions that break
the cost-versus-quality compromise. By going beyond the standard levers to cover
all the critical processes along the value chain, these best practices deliver a bigger
quality bang for the buck. BCG experience shows that a network operator can
achieve cost reductions of around 15 percent if it pulls the right combination of
levers and implements the appropriate program.

Drivers of Operational Excellence
The quest for higher efficiency has been on the agenda of energy utilities for the
past decade. For example, many have established optimization programs as part of
their core strategic plans. But a number of industry fundamentals are bringing
operational excellence to the forefront as a top priority for executives in energy
network companies.
The Need for Sustained Growth in Transmission and Distribution Spending.
Aging infrastructure and the lack of grid reliability are becoming major concerns
for regulators as well as transmission and distribution companies.1 For instance, it is
widely reported that three of the five blackouts that occurred in the U.S. in the past
40 years took place in the most recent 9 years. At the same time, there is a push to
unify electricity markets by connecting independent national and regional grids.
Finally, the demand for electricity is growing rapidly—especially in countries such
as Brazil, China, and India, where governments are working hard to meet that
demand.2 Taken together, according to NRG Expert, global capex in power transmission and distribution is expected to grow by around 5 percent per year to more
than $220 billion by 2015.
Regulatory Pressure to Improve Performance and Asset Management. European and Australian regulatory practice have established incentive regulatory
schemes such as cap regulation to encourage regulated entities to reduce operating
costs, raise equipment availability and lengthen equipment life span, improve
supply reliability, and increase overall grid capacity.
One common way to establish the cap is by setting annual efficiency goals and a
cost reduction target for total expenditure. The level of efficiency to be achieved is
established by benchmarking against peers. This means that in order to achieve
higher returns, operators need to be best in class in operational excellence.
Distributed Generation and Smart-Grid Evolution. Significant energy-network
investments are required to integrate the growing investment in renewable-power
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generation. This trend will fundamentally change the operations of power networks
as they adapt to the new conditions to ensure that reliability and availability are
maintained. These changes in the utility environment are occurring worldwide.3
Smart-grid deployment will help accommodate distributed generation and improve
grid management.4 Currently, the vast majority of electricity networks, especially in
the distribution segment, use little or no automation, particularly in remote and
rural areas—even in developed countries. Expansion of the smart grid will translate
into a CAGR of 15.4 percent for the distribution automation market over the next
ten years.5

Eight Levers Used by Operational-Excellence All-Stars
Working extensively with numerous utility companies throughout the world, BCG
has gathered and analyzed best practices. Our experience with clients shows that
the top-performing energy-network operators excel in at least some of the following
eight critical processes, or levers, and this has allowed them to significantly improve
both efficiency and effectiveness. (See Exhibit 1.)
1. Planning That Focuses on Value Creation. Top performers leverage their
advanced investment and asset-management strategy to include modeling economic parameters such as net present value and value at risk in investment decisions.
The combination of efficient asset replacement, regular inspection, and preventive
maintenance ensures that the prescribed quality level is achieved at a lower cost.
2. Investment Efficiency Through Design. It is important to homogenize processes, topologies, equipment, and material at the project level by defining standardized constructive-network modules that repeat over projects. These should be
designed and developed centrally to capture scale effects and facilitate the spread
of best practices.
3. Lean and Systematic Monitoring of Construction Processes. Construction
processes should be standardized by asset classes, and clear role definitions should
be provided to reduce interaction of the different parts involved in the construction
process. Lean logistics can be leveraged to align supply and construction, and the
level of direct shipping to the field can be increased to minimize the need for
centralized warehouses. Furthermore, construction expertise should be centralized
in critical high-value assets such as substations, and appropriate measures should
be implemented to reduce budget overruns. For example, project duration can be
controlled to limit the impact of labor and materials inflation on final project cost.
In BCG’s experience, levers 1, 2, and 3 can reduce costs in the development of
distribution infrastructures by 10 to 15 percent.
4. Efficient Dispatching and Emergency Management. An automated outagemanagement system can be implemented to predict, locate, and optimize outage
response and can be linked to the customer information system for better real-time
information about the events. An integrated field-force-management system can
coordinate outage responses with scheduled maintenance tasks.
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The combination of
efficient asset replacement, regular inspection, and preventive
maintenance ensures
that the prescribed
quality level is
achieved at a lower
cost.

Exhibit 1 | Top Energy-Network Operators Employ a Range of Best-Practice Levers
Development of network infrastructures
Planning the development
of infrastructures
1 Planning that focuses
on value creation
• Advanced asset
management
• Reﬁned load-demand
forecast
• Deﬁned referencenetwork model
• Systematic networkinvestment program

Management of network infrastructures
Network operation
4 Eﬃcient dispatching and emergency
management
• Advanced dispatching system
for emergencies
• Reﬁned organization model
• Deﬁned process for switching
and clearance orders

Development of network
infrastructures
2 Investment eﬃciency
through design
• High level of
standardization
• Centralized design
• Use of advanced
levers for cost
investment eﬃciency
3 Lean and
systematic
monitoring of
construction
processes
• Logistics
process
• KPI-based
tracking
of work

Network maintenance
5 Advanced maintenance strategy for
ensuring acceptable levels of service
• Deﬁned maintenance process
• Reﬁned maintenance model
• Integrated strategy to improve reliability
Point of supply
management

Power control
and balance

6 Eﬀectiveness of the ﬁeld service force
• Operational excellence process
• Dynamic IT systems to increase eﬀectiveness
• Increased use of capacity through task bundling
• KPI-based performance measurement

Support functions
7 Category-focused procurement function
• Procurement function units integrated
into business
• Strategic category focus
• Tracked procurement performance

8 Reﬁned contracting strategy
and supplier management
• Clearly deﬁned contracting strategy
• Systematic contractor-selection process
• Advanced supplier management

Source: BCG case experience.

BCG case experience shows that improvements in lever 4 can result in companies’
being able to reduce their operations expenditure in this area by more than 10
percent while maintaining and, in some cases, improving quality factors.
5. Advanced Maintenance Strategy for Ensuring Acceptable Levels of Service.
Best-practice networks use wireless data-capture systems to collect data on the
condition of network assets so that they are prepared to address pressing maintenance issues in a timely and efficient manner that doesn’t require them to defer
critical tasks. They apply a defined asset-health index to determine a maintenance
strategy for each asset class. (See Exhibit 2.)
Maintenance criteria are selected on the basis of value at risk rather than cost and
the level of monitoring needed. To understand root causes and apply remedial
actions, top networks monitor their worst-performing assets and review selected
assets to reduce the average outage duration per customer and the number of
interruptions per customer.
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Exhibit 2 | Different Maintenance Strategies Are Applied for Different Assets
Value at risk > cost

• Used mainly in extra-highvoltage and high-voltage grids

Value at risk
versus cost

• Usual for low-voltage-level
components where risk is low
• Widely used for underground
cables in situations where no
preventive maintenance
measures are available

Condition-based
maintenance
• Maintenance when
required
• Continuous or
occasional
monitoring

Corrective
maintenance
• No inspection or
maintenance until
breakdown

Reliability-centered
maintenance
• High level of
correlation between
condition and
failure eﬀect
• Online monitoring

• Recommended for critical
components (for example,
substations)

Time-based
maintenance
• Fixed time
intervals for
inspections and
maintenance

• Appropriate for low-risk
components

Cost > value at risk
Low degree
of monitoring
Source: BCG case experience.

High degree
of monitoring

Monitoring needed

BCG estimates that networks can reduce capex by as much as 10 percent while
maintaining or improving quality. Furthermore, they can reduce field service work
as a result of network automation and advanced maintenance strategy.
6. Effectiveness of the Field Service Force. Networks should focus on improving
service levels at a lower cost in these key areas:

••

Optimizing Team Size. BCG experience shows, for example, that assigning one
worker instead of two to a task can free up 10 to 15 percent in capacity.

••

Start-from-Home Initiatives. BCG has found that by adopting a start-from-home
initiative, a network operator can reduce travel in company cars and trucks by
as much as 450,000 kilometers per year.

••

Decreasing Nonproductive Time. Through detailed analysis of workers’ schedules,
companies can identify opportunities to enhance workers’ productivity.

••

Optimizing the Workforce. BCG experience shows that management software that
dynamically allocates tasks to worker teams frees up 40 percent of managers’
and 6 percent of workers’ capacity.

••

Benchmarking Field Force Teams to Improve Performance. BCG experience shows
that internal benchmarking between regions and teams are key to finding
performance gaps.

Multiple initiatives in field force effectiveness can result in operating-expense
improvements exceeding 20 percent.
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7. Category-Focused Procurement Function. By integrating procurement and
construction functions, management can reduce overspecification—that is, ordering
more functionality than is necessary—thereby reducing procurement costs. Management should have the procurement organization work with specialized staff
according to asset class. The results of an analysis of the total cost of ownership can
be applied toward improvement of purchasing decisions. Furthermore, global
economic trends should be leveraged to lower cost and promote proactive planning
of purchasing volumes.
8. Refined Contracting Strategy and Supplier Management. A systematic contractor-selection process with clearly defined steps and solid scoring criteria includes
leveraging advanced supplier management that prioritizes suppliers according to
their criticality. It also involves innovative contracting strategies with key suppliers
and launches supplier development initiatives regularly.
BCG estimates that 10 to 15 percent of operating-expenditure and capex savings
can be achieved by implementing levers 7 and 8. Applying best practices to the
eight levers identified can reduce total expenditure by as much as 15 percent. (See
Exhibit 3.)

A Holistic Approach to Achieving Excellence in Network
Operations
On the basis of its experience and research, BCG has developed a holistic approach
to implementing an operational-excellence program that is robust across geographic regions.
Energy Network Optimization: Achieving Cost Efficiency and Quality Improvement. Network companies normally struggle to address the tradeoffs between

Exhibit 3 | Applying Best Practices Can Cut Total Expenditure by as Much as 15 Percent
Expenditure (%)

100

3–5

100

~1

3–4

3–5

3

~85

Contractor
management
and
procurement

Average
Improvement
achieved

80
60
40
20
0

Network
Planning and
operator’s total development of
expenditure
network
infrastructure

Network
operations

Network
maintenance

Field force
eﬀectiveness

Source: BCG case experience.
Note: Total expenditure = operating expenditure + capex.
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operating expenditure and capex and quality. For example, if a company increases
network automation, thus incurring additional capex, operating expenditure is
expected to decrease as a consequence of the diminished need for field services.
But a sustained reduction in capex will translate into an increased need for preventive and corrective maintenance (higher operating expenditure). At the same time,
either of the two previously mentioned strategies will have an impact on quality as
measured on the basis of the average outage duration per customer and the number of interruptions per customer. As a result, focus on one of the levers is usually
achieved at the expense of the other.
BCG has determined that it is possible to establish a complete operational-excellence program that addresses both cost efficiency and quality improvement and is
consistent with a standard set of processes worldwide. (See Exhibit 4.)
Process-Based Approach: The Preferred Solution. BCG has found that a standardized process-based approach is superior to a function-based approach for
assessing operational excellence. (See Exhibit 5.) While functions and organizations
are highly influenced by the local, regional, and country market environment,
processes involved in energy network companies are standardized on a worldwide
scale. Thus, this approach allows network operators to perform a systematic review
of standard processes that can be compared with a possible target model.
In-Depth Data Analysis: Assessing the Current Situation and Identifying the
Areas with the Greatest Potential for Improvement. Combined quantitative and

Exhibit 4 | Operational Excellence Allows for Improvement to Both Cost Efficiency and Network
Quality
Key
question

How
do we
improve
operational
performance?

Key
question
Reduce total expenditure (operational
expenditure + capex)
• Improve performance through
several levers
– Process
optimization
– Structure
optimization
– Organization
optimization
– Automation

Cost
eﬀciency

Network
quality

Improve quality:
for example, SAIDI
1
and SAIFI
• Focus on security
of supply
– Reducing the
number and
duration of
interruptions
• Service level
adjusted to
regulation
• Establishment
of a supporting
operational model

How
do we
improve
service
quality?

Cost can be reduced at the same time that quality is improved
Source: BCG case experience.
1
Quality incentives are usually included in the remuneration of network operators. In addition to SAIDI (System Average Interruption Duration
Index) and SAIFI (System Average Interruption Frequency Index), KPIs include MAIFI (Momentary Average Interruption Frequency Index) and
CAIDI (Customer Average Interruption Duration Index).
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qualitative benchmarking is necessary to obtain a quick assessment of a utility’s
situation relative to operational excellence. BCG has developed a step-by-step
methodology for analyzing and benchmarking key processes. This methodology
allows for the determination of the current status, as well as opportunities for
improvement, through a combination of a qualitative and a quantitative benchmarking analysis of critical KPIs.
Best Practices Across Key Processes. By applying industry best practices to the
redesign of critical processes, network operators can boost their operational excellence. Some operating conditions may vary across countries and regions, but a
number of solutions can be applied to network operations everywhere.
Most traditional approaches focus on a very specific cost-reduction program such as
optimizing the field force to reduce spending. However, succeeding in the new
environment and taking advantage of all potential opportunities require tapping
into the key levers throughout the workflow process. BCG’s repository of best
practices includes a toolbox for identifying the best solution for the specific improvement opportunity.
Client Engagement and Stakeholder Impact: Key to Implementation Success
and Enduring Results. Changes in processes mean that there will be both internal
and external impacts. In order to ensure a successful implementation, companies
need to address how these changes affect different stakeholders and respond with
the necessary measures.
For instance, BCG experience shows that a successful procurement strategy leverages the strength of the relationship with providers into a distinct competitive advan-

Exhibit 5 | Workflow Processes Are Common Ground for Network Companies Around the World
Process-based approach

Function-based approach

Regulation and business planning
Asset
owner
Asset manager
Development of network
infrastructures

Management of
network infrastructures

Network operator
Network services
Customer services

• Easier to determine best practices
in operational excellence
• More KPIs available

• Easier to ﬁt with the organization scheme

Source: BCG case experience.

10

Achieving Energy Network Excellence

tage. Additionally, client enablement is critical for achieving sustainable savings.
Training should be initiated to ensure that workers understand and are able to
execute the defined changes.

E

nergy network operators everywhere are realizing that traditional approaches to achieving cost reductions are falling short. In particular, there is
increasing regulatory pressure to improve efficiency with respect to operating
expenditure and capex, as well as effectiveness in terms of quality. Succeeding in
today’s challenging environment requires companies to develop an operational-excellence program that simultaneously tackles efficiency and effectiveness by focusing comprehensively across all critical processes.
In our experience, many network operators have executed well on some of the
levers discussed. However, few have developed a comprehensive program that lets
them excel in all the parameters. BCG’s holistic approach provides a proven path
for regulated energy companies to gain sustainable competitive advantage, become
best-in-class networks, and reduce operations expenditure by as much as 15 percent. Key steps along this path include focusing on the end-to-end process rather
than narrow functions to identify the levers needed to create efficient operations,
leveraging data to gain visibility and qualitative and quantitative benchmarks
against best practice, and engaging the entire workforce in achieving effective
implementation and sustainable operational excellence.
Achieving operational excellence is not easy, and it takes time. But when companies
make it work, they create a virtuous circle: excelling operations enable companies
to reduce costs and increase service quality significantly. This translates into outperforming peers and the expectations of regulators, leading to an increase in regulated revenues. The end result is that all stakeholders benefit: shareholders are
happier and more committed, and customers and employees are satisfied.

Notes
1. The economic life of transmission and distribution equipment is estimated to be 45 to 55 years. Peak
transmission and distribution electrification in the U.S. and the EU occurred in the 1950s and 1960s.
Thus, Goldman Sachs estimates that the average age of transformers in operation in the U.S. is 42
years. The U.K. regulator, Ofgem, estimates that the weighted-average age for electricity distribution
equipment in the U.K. is 39 years.
2. In China, the five-year plan that covers 2011 through 2015 budgets $400 billion for investment in
electricity grids. The Power Grid Corporation of India, which is responsible for more than 50 percent of
the energy transported in the country, expects to invest $27 billion over the course of its five-year plan
that covers 2012 through 2017.
3. New reliability concerns about distributed generation were highlighted in West Texas in 2008, when
electricity generation fell from about 1,700 megawatts to 300 megawatts in a single day.
4. Smart-grid deployment will also bring benefits to the electricity sector, the consumer, and society.
Electric Power Research Institute estimates that net benefits could be in the range of $1.3 trillion to
$2.0 trillion in the U.S, with a benefit-to-cost ratio ranging from 2.8 to 6. BCG estimates this ratio to be
2 to 3.5 for Spain.
5. According to Visiongain, distribution automation represents $12.34 billion of the $33.91 billion total
smart-grid market.

The Boston Consulting Group

11

About the Authors
Magín Yáñez is a partner and managing director in the Madrid office of The Boston Consulting
Group and the leader of the firm’s energy networks and infrastructure topic area. You may contact
him by e-mail at yanez.magin@bcg.com.
Pattabi Seshadri is a partner and managing director in BCG’s Dallas office and the leader of the
firm’s power and gas topic area. You may contact him by e-mail at seshadri.pattabi@bcg.com.
Alfonso Abella is a principal in BCG’s Madrid office and the Western Europe and Latin America
coordinator of the firm’s energy networks and infrastructure topic area. You may contact him by email at abella.alfonso@bcg.com.
Javier Argüeso is BCG’s global senior analyst for the firm’s energy networks topic area. You may
contact him by e-mail at argueso.javier@bcg.com.

Acknowledgments
The research described in this publication was sponsored by BCG’s Energy practice. The authors
would like to thank their colleagues Iván Martén, David Gee, and Harald Rubner. They would also
like to acknowledge Maurice Berns and the marketing, writing, editing, and production teams for
their contributions to this report.

For Further Contact
If you would like to discuss this report, please contact one of the authors.

12

Achieving Energy Network Excellence

To find the latest BCG content and register to receive e-alerts on this topic or others, please visit bcgperspectives.com.
Follow bcg.perspectives on Facebook and Twitter.
© The Boston Consulting Group, Inc. 2013. All rights reserved.
2/13

Abu Dhabi
Amsterdam
Athens
Atlanta
Auckland
Bangkok
Barcelona
Beijing
Berlin
Bogotá
Boston
Brussels
Budapest
Buenos Aires
Canberra
Casablanca

Chennai
Chicago
Cologne
Copenhagen
Dallas
Detroit
Dubai
Düsseldorf
Frankfurt
Geneva
Hamburg
Helsinki
Hong Kong
Houston
Istanbul
Jakarta

Johannesburg
Kiev
Kuala Lumpur
Lisbon
London
Los Angeles
Madrid
Melbourne
Mexico City
Miami
Milan
Minneapolis
Monterrey
Montréal
Moscow
Mumbai

Munich
Nagoya
New Delhi
New Jersey
New York
Oslo
Paris
Perth
Philadelphia
Prague
Rio de Janeiro
Rome
San Francisco
Santiago
São Paulo
Seattle

Seoul
Shanghai
Singapore
Stockholm
Stuttgart
Sydney
Taipei
Tel Aviv
Tokyo
Toronto
Vienna
Warsaw
Washington
Zurich
bcg.com

