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The frugal manufacturer: Using energy sparingly

As the world leaves a long era of 
energy abundance and enters an era of 
constraint, many complex challenges 
face government, business and society. 
Among these is resolving the conflict 
between raising living standards in 
developing regions by continuing to 
expand industrial production, and 
lessening the negative environmental 
impacts of industrial manufacturing 
activities across the world. 

One of the approaches to addressing this challenge is to 
improve energy efficiency in the core of industry’s production 
processes.

The frugal manufacturer: Using energy sparingly is a report 
researched and written by the Economist Intelligence Unit, 
which discusses how companies can promote long-term 
financial growth by managing energy efficiency in their manu-
facturing processes. The research was commissioned by ABB. 
The Economist Intelligence Unit bears sole responsibility for the 
content of this report. The findings and views expressed in the 
report do not necessarily reflect the views of the sponsor. 
Christopher Watts was the author of the report, and Aviva 
Freudmann was the editor.

April 2011 
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About the research

About the research
In January-February 2011, the Economist Intelligence Unit 
surveyed 348 senior executives, mostly in North America, 
Asia-Pacific, and Western Europe, on their plans to invest in 
improving energy efficiency in production processes, the 
issues they face as they consider these investments, and the 
factors that are likely to influence industrial energy efficiency in 
the coming years. This white paper is based on the results of 
that survey, as well as on a program of in-depth interviews and 
desk research on the topic of industrial energy efficiency. In 
addition, this study is based on a separate comprehensive 
analysis of the worldwide energy consumption patterns of 
seven energy-intensive industries, carried out by Enerdata.

More than two-thirds of respondents to our survey are execu-
tives at director level. Respondents are most likely to have 
responsibility for strategy and business development, finance, 
general management, and operations and production. Around 
58 percent are from businesses with $500 million or more in 
global annual revenues. The survey focuses entirely on the 
manufacturing and power sectors, with manufacturing having 
the strongest representation.

In addition to the online survey, the Economist Intelligence Unit 
conducted 15 in-depth interviews with senior business execu-
tives, policy makers, and other experts in industrial energy 
efficiency. The insights from these interviews appear through-
out the report. The Economist Intelligence Unit would like to 
thank all survey respondents, as well as the following execu-
tives (listed alphabetically by organization name) who partici-
pated in the interview program:

– Steve Schultz, 
 Global Manager of Corporate Energy, 3M, US

– R. Neal Elliott, 
 Associate Director for Research, American Council for   
 an Energy-Efficient Economy, US

– Satish Agarwal, 
 Chief, Corporate Manufacturing, Apollo Tyres, India

– Zheng Daqing, 
 Senior Vice President, BASF Group, and country board   
 member, BASF Greater China, China

– Wan Xiaotao, 
 Sustainable Development Coordinator, Bayer China,   
 China

– Hans-Joachim Leimkühler, 
 Director, Process Design, Bayer Technology Services,   
 Germany

– Ajay Mathur, 
 Director General, Bureau of Energy Efficiency, India

– Luis Farías, 
 Senior Vice President for Energy and Climate Change,   
 CEMEX, Mexico

– Doug May, 
 Vice President Energy and Climate Change, 
 The Dow Chemical Company, US

– Terry McCallion, 
 Director, Energy Efficiency and Climate Change, 
 European Bank for Reconstruction and Development,   
 UK

– Ian Gilmour, 
 Safety, Health and Environment and Manufacturing
 Manager, Orica, Australia

– Len Sauers, 
 Vice President of Sustainability, Procter & Gamble, US

– Andreas Genz, 
 Senior Vice President, Energy Services, Stora Enso,
 Finland

– L. Rajasekar,       
 Executive President, UltraTech Cement, India

– Pradeep Monga, 
 Director, Energy and Climate Change, United Nations
 Industrial Development Organization, Austria
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Executive summary
Industry accounts for around one-third of the world’s final 
energy demand; around 60 percent of this industrial demand is 
from developing countries. Industry’s total energy use contin-
ues to grow as a result of expanding production volumes, a 
trend that is likely to continue in the coming decades as living 
standards rise in developing regions. Meanwhile, energy use by 
industry is in many parts of the world less than fully efficient, 
and in some parts of industry leaves much room for 
improvement. 

Against this background, businesses are facing a future of 
constraints, including restricted access to energy, and curbs 
on carbon dioxide emissions. As such, improving industrial 
energy efficiency is no longer optional—but a clear pre-requi-
site for long-term financial growth. Those companies that do 
not address industrial energy efficiency are likely to find that 
their long-term financial performance will be negatively affect-
ed; meanwhile, those firms that seek continuous improvement 
in energy efficiency are likely to steal a march over competitors.

This white paper is based on three streams of research: an 
online survey of 348 senior executives; 15 in-depth interviews 
with corporate executives, policy makers, and other experts, 
complemented by extensive desk research; and an analysis of 
worldwide industrial energy consumption patterns compiled by 
Enerdata. These provide a backdrop to the discussion of 
overall trends in industrial energy efficiency, including the 
drivers behind companies’ efforts to improve energy efficiency; 
the ways executives are overcoming the obstacles they face 
along the way; and the long-term outlook for energy efficiency 
in industry.

Here are the main findings of the research:

Industry executives say improvements in energy efficiency 
will be critical to their businesses. In all, 88 percent of manu-
facturers say industrial energy efficiency will be a critical suc-
cess factor for their business in the coming two decades. The 
reasons are largely related to cost competitiveness, especially 
for companies in energy-intensive manufacturing sectors. 
Efforts to improve energy efficiency may also foster innovation, 
as well as leading to numerous other benefits.

Above all, companies look for financial returns from their 
investments in energy efficiency. Sub-optimal efficiency 
practices are widespread across industry; the potential for 
saving through improvement in energy efficiency is large. In 
making the financial and business case for investments in 
efficiency, the price of energy is one of the biggest factors, 
cited by 59 percent of survey respondents.

Although companies see energy efficiency as critical to 
their businesses, only a minority actually take action to 
improve efficiency. In our sample, only 40 percent say they 
have invested in capital, plant and equipment within the past 
three years to improve energy efficiency. Among less energy-
intensive manufacturers, only 34 percent have done so. Only 
half of firms in our sample have energy management systems 
in place; just one-third (34 percent) have undertaken a compa-
ny-wide energy audit; and fewer than half (48 percent) regularly 
report progress in improving industrial energy efficiency. 

This gap between awareness and action is caused largely 
by lack of information. Asked to name the barriers impeding 
investments, 42 percent of executives cite a lack of a clear-cut 
financial case. In part, this is due to lack of information about 
energy efficiency options, which 27 percent name as a barrier, 
and lack of information on benchmark efficiency levels for their 
industry. Twenty-seven percent of executives name lack of 
funds as a barrier to investment.

Leading firms are overcoming some of these obstacles, 
however. Companies and policy makers are adopting simple 
measures to overcome these barriers. These include careful 
timing of efficiency improvements to minimize the negative 
financial impact of plant downtime, and piloting programs in 
small business zones. In the absence of reliable sector-based 
energy efficiency benchmarks, some companies are measuring 
energy efficiency against past performance, or against optimal 
performance.

New regulations will intensify pressure on companies to 
improve energy efficiency. Voluntary energy efficiency pro-
grams are increasingly being joined by regulatory mandates, 
for example in India, where the country’s first binding industrial 
energy efficiency regulations came into effect on April 1, 2011. 
Increasingly, industrial energy efficiency regulation will be linked 
to wider sustainability commitments. Accordingly, 73 percent 
of executives expect to increase expenditure on energy effi-
ciency in the coming three years.

Improvements will come from existing technologies—and 
from process innovations. There is plenty of scope for energy 
efficiency improvements using existing technologies. In time, 
advances in process technology will improve efficiency. Survey 
results indicate that government incentives for investment in 
energy efficiency are less widespread in developing countries 
(44 percent) than in developed markets (55 percent); and that 
more executives in developing markets (38 percent) expect 
taxpayers to shoulder the cost than in developed markets 
(27 percent). Ultimately, though, most investments in energy 
efficiency pay their own way. 

Executive summary
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1. A critical role for energy efficiency
“In our Indian operations, around 50-55 percent of the direct 
costs to convert raw materials into finished goods is energy,” 
says Satish Agarwal, Chief of Corporate Manufacturing at 
Apollo Tyres, based in Gurgaon in northern India. That’s one of 
the reasons why, in the past three years or so, Apollo Tyres has 
invested some $12 million in energy efficiency improvements to 
its plants, including the installation of heat exchange devices 
for its boilers, flash steam systems to capture and use process 
heat, and insulation materials to reduce heat loss. These latest 
investments are part of an ongoing initiative that has so far led 
to a 40 percent reduction in the firm’s energy intensity.

Against a background of intensifying competition, rising energy 
prices, and closer regulatory scrutiny, Agarwal is not alone in 
understanding the extent to which energy efficiency is a critical 
success factor in industry. Indeed, among manufacturing 
sector managers that responded to our survey, 72 percent 
“agree strongly” or “agree somewhat” that energy efficiency is 
a critical success factor for manufacturers today. Looking 
forward over the next two decades, 88 percent of respondents 
expect energy efficiency to be a critical factor in manufacturers’ 
profitability.

Variations in these results highlight the diverse backgrounds of 
companies represented in the survey. For example, among 
companies in particularly energy-intensive manufacturing 
segments, such as iron and steel, chemicals and petrochemi-
cals, cement, pulp and paper, and aluminum, 82 percent of 
executives agree that industrial energy efficiency is a critical 

factor in their profitability today (versus 67 percent in less 
energy-intensive activities). This apparent sharper awareness 
of the role of energy efficiency perhaps reflects characteristics 
of energy-intensive segments that include high energy costs as 
a proportion of total costs; recent energy price volatility and 
price increases; and relatively thin profit margins (Figure 1).

Seen from a regional viewpoint, executives in developing 
countries are more likely to agree that energy efficiency is a 
critical success factor for manufacturers (82 percent) than in 
developed countries (67 percent). “We believe that, in develop-
ing countries, one of the reasons they are more aware of ener-
gy efficiency is that energy is a scarce resource,” says Pradeep 
Monga, Director of Energy and Climate Change at the United 
Nations Industrial Development Organization (UNIDO). Indeed, 
the survey findings appear to confirm a greater appreciation of 
energy efficiency in those economies that use most energy (see 
box: Emerging markets in the energy spotlight).

Why are improvements in energy efficiency critical for long-
term profitability? For a start, because of the significant cost 
savings they bring. Doug May, Vice President of Energy and 
Climate Change at The Dow Chemical Company in the US, 
says that his firm’s energy efficiency efforts since 1994 have 
contributed total cost savings of some $9.4 billion. “Energy 
efficiency is a gift that keeps on giving,” he says.

The “co-benefits” of improving efficiency
Cost savings are one thing. In fact, behind headline figures 
such as Dow’s, there are further advantages of improving 

Over the next two decades, energy efficiency will be
a critical factor in manufacturers’ profitability

The argument for energy efficiency investments
must be made on a case by case basis

Industries need clearer benchmarks for what
constitutes energy efficiency in their sectors

Taxpayers should bear more of the cost of
companies’ energy efficiency compliance

Energy efficiency is already a critical success factor for manufacturers

Neither agree nor disagree Disagree somewhatAgree strongly Agree somewhat Disagree strongly Don’t know

53% 34% 9%

33% 39% 19% 6%

37% 40%

37%

11% 20% 16% 22% 28% 2%
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Figure 1: To what extent do you agree or disagree with the following statements? Please select one in each row.

A critical role for energy efficiency
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industrial energy efficiency that contribute to long-term finan-
cial performance. For example, using less energy in production 
processes means companies can face relatively higher energy 
prices without feeling the pinch—a clear competitive advan-
tage. “[Improving] energy productivity is one of the best risk 
management approaches that a manufacturing company can 
undertake in the current market place,” comments Neal Elliott, 
Associate Director for Research at the American Council for an 
Energy-Efficient Economy (ACEEE). Luis Farías, Vice President 
of Energy and Climate Change at Mexican cement producer 
CEMEX, agrees: “Energy is a large cost component in cement,” 
he says. “So energy efficiency gives us more predictability in 
our future earnings and cash flows.” 

Box: Emerging markets in the energy spotlight

Over the past several decades, developed countries 
have seen an ongoing structural shift in their econo-
mies—from manufacturing to services. These days, the 
services sector in most developed economies is signifi-
cantly larger than the manufacturing sector, and is grow-
ing faster, too. Of course, the services sector uses 
significantly less energy per unit of economic output than 
the manufacturing sector—so when it comes to energy 
intensity, developed economies are becoming less 
energy-intensive.

Today, developing countries dominate global industrial 
energy use, for a number of reasons. First, the econo-
mies in developing countries have shifted from agricul-
ture to manufacturing in recent years. Second, recent 
economic development has increased demand for 
infrastructure and buildings, which in turn require large 
amounts of cement, steel and other energy-intensive 
materials. And third, developing countries comprise 
about 80 percent of the world’s population.

These basic trends are reflected in economic growth and 
industrial energy demand statistics from the International 
Energy Agency (IEA). Between 1990 and 2008 the UK 
economy grew a total 54 percent (as measured by total 
GDP), according to IEA data, while industrial energy use 
fell 7 percent; in the US, economic growth in that time-
frame was 66 percent in total, with energy use growing 
4 percent. Meanwhile, in India, GDP growth in the period 
1990-2008 amounted to some 205 percent, while ener-
gy use in industry accelerated 63 percent. And while the 
Chinese economy expanded a total 485 percent 
between 1990 and 2008, its industrial energy use rose 
172 percent.

Besides advantages such as these, efforts to improve the 
energy efficiency of industrial production processes are often 
associated with further benefits, say experts. These include 
lower plant downtime and longer maintenance cycles; 
improved productivity; better product quality; compliance with 
building and environmental codes; employee health and safety; 
or benefits around research and innovation. These so-called 
“co-benefits” are not to be sniffed at, according to Elliott: “We 
typically see non-energy savings benefits being three to five 
times the value of energy savings,” he says.

Despite an appreciation of the critical contribution of energy 
efficiency to long-term profitability among industry executives, 
relatively low energy efficiency appears to remain the norm in 
production processes across large sections of industry. In 
some cases, this is down to inefficient operation of plant and 
equipment—in its simplest form, leaving motors running con-
tinuously, whether they are in use or not. In other cases, it’s 
down to inefficient equipment. Terry McCallion, Director of 
Energy Efficiency and Climate Change at the European Bank 
for Reconstruction and Development (EBRD) in London, puts it 
simply: “In some areas of industry, it seems like pumps and 
motors have got two modes: On, and Off.” Industry experts 
estimate around two-thirds of global industrial electricity is 
consumed by electric motors. And yet, market penetration of 
medium-voltage variable-speed drives—which improve the 
efficiency of industrial motors by as much as 40-60 percent by 
regulating their speed—was as low as 13 percent in Europe in 
2009, according to estimates from market research firm Frost 
& Sullivan.

It’s little wonder, therefore, that the scope for energy savings in 
industry is so great. According to analysis from UNIDO, the 
potential for energy savings in production processes is as high 
as 50 percent of current demand in some industry sectors (see 
box: Where are the potential savings?). In all, realizing these 
potential energy efficiencies would lead to estimated cost 
savings of $230-260 billion a year. That’s equivalent to cutting 
total production costs by around 3-4 percent, according to 
UNIDO.

The search for financial return
Not surprisingly, given the potential for energy-related cost 
savings, executives interviewed for this report mostly say first 
and foremost that they are looking for a demonstrable financial 
return on any investment they make in improving energy effi-
ciency. Typically, industry executives measure this return on the 
basis of simple payback period (investment cost divided by 
annual savings), or internal rate of return. For example, in 
March 2011, Indian cement producer UltraTech Cement placed 
an order for $90 million-worth of waste heat recovery systems; 
L. Rajasekar, Executive President at the firm, expects these will 
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have fully covered their costs after some 6-8 years. In many 
cases, though, the payback period on investments in energy 
efficiency is as short as six months.

As industry executives weigh up the financial case for invest-
ments in improving energy efficiency, several significant exter-
nal factors come into play. One is energy prices. Experts reck-
on that the higher the proportion of energy costs in total 
production costs, the more financially compelling the invest-
ments in improving energy efficiency can be. When asked to 
name the main factors influencing decisions about efficiency 
investments, 59 percent of respondents cite the price of ener-
gy. Among energy-intensive manufacturers, the figure is 67 
percent; among less energy-intensive manufacturers,  
it’s 57 percent (Figure 2). 

The investments made by Apollo Tyres are a case in point. As 
Ajay Mathur, Director General of the Bureau of Energy Efficien-
cy (BEE), a Government of India body, further points out: “For 
industry in India, the delivered cost of energy is very high. And 
as far as India is concerned, the energy pressures will only 
increase. So for those industries for which energy is an essen-
tial and a large part of their costs, managing energy becomes 
amazingly important for their competitiveness.” Price volatility 
and long-term price trends, as much as current prices, are a 
factor in industrial companies’ investment considerations. “The 
immediate price spikes cause concern,” says Steve Schultz, 
Global Manager of Corporate Energy at US industrial and 
consumer goods maker 3M. “But the fact that the price trend is 

upward, and has been upward, helps solidify some of that 
action.”

Besides energy prices, other factors that survey respondents 
say influence their decisions to invest in energy efficiency 
improvements include national energy legislation, cited by 27 
percent of executives. Some of these policies focus directly or 
indirectly on industrial energy use. And another factor that 
influences decisions about investments in energy efficiency is a 
wish to improve the company’s image, cited by 26 percent of 
executives. This factor appears to be increasingly important as 
sustainability issues rise in prominence.

Many of these factors vary from continent to continent; from 
region to region; and from plant to plant—explaining why 76 
percent of survey respondents say investments in improving 
energy efficiency must be judged on a case-by-case basis. 
Andreas Genz, Senior Vice President of Energy Services for 
Finnish pulp and paper firm Stora Enso, is one executive who 
agrees. “Our machines all look the same, but they are tailor-
made,” he says. “So you have to define tailor-made measures 
to improve energy efficiency, too.” 

2. Industry’s weak commitment to improvement
While most industry managers appear to appreciate the impor-
tance of energy efficiency in securing long-term financial per-
formance, it appears that relatively few are practicing the 
discipline of continuous improvement in energy efficiency. Only 
40 percent say they have invested in capital, plant and equip-

Cost-benefit analysis of each
 investment, including break-even analysis

The price of energy

National energy legislation and regulations

A wish to improve the company’s
image as environmentally concerned

Corporate best practice in my industry

Pressure from customers and/or shareholders to reduce costs

A wish to foster innovation in manufacturing processes

Expectation of tighter regulations
governing energy use and/or carbon emissions

Local energy legislation and regulations

Pressure from non-government
organizations and/or energy activists

Other, please specify
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Figure 2: What are the main factors that will influence your company’s investment in industrial energy efficiency over the next three years, in your 

view? Select up to three.

Industry’s weak commitment to improvement
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ment within the past three years to improve energy efficiency. 
These are more likely to be in developing economies, where 49 
percent have invested in equipment to improve energy efficien-
cy, than in developed regions, where just 34 percent have done 
so. North America trails clearly in this respect, with only 21 
percent of respondents saying their firms have invested in 
equipment over the past three years to improve energy 
efficiency. 

Box: Where are the potential savings?

In a November 2010 working paper, Global Energy 
Efficiency Benchmarking – An Energy Policy Tool, the 
United Nations Industrial Development Organization 
(UNIDO) estimates the current energy saving potential in 
manufacturing industry and petroleum refineries to be 
some 23-26 percent of current total industrial energy 
demand worldwide.

While the energy efficiency potential in developed coun-
tries amounts to approximately 15-20 percent, the 
potential in developing countries is higher at around 
30-35 percent. Industrialized countries have the poten-
tial to save $65 billion or more in energy costs, according 
to the report. Developing countries have the potential to 
save $165 billion or more.

Worldwide, the largest potential savings in absolute 
terms are in the energy-intensive sectors, such as met-
als, paper, cement, and chemicals. That said, the largest 
potential savings in percentage terms are in less energy-
intensive sectors. In some, given the prevalence of small 
plants equipped with old technology, savings potential is 
as high as 40-50 percent.

Looking beyond investments in plant and equipment, at indus-
trial companies’ energy efficiency practices, the situation 
remains poor—but slightly less so. Forty-six percent of firms do 
not have a company-wide energy management system in place 
to track and optimize energy use, according to survey results; 
50 percent do have such systems; the rest don’t know. Among 
relatively smaller firms in the survey sample (those with annual 
revenues under $1 billion), a clear majority, 55 percent, have no 
energy management system. These findings are all the more 
surprising given that experts consider various kinds of energy 
management systems to be highly cost-effective (Figure 3).

0 10 20 30 40 50 60
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Don’t know

50%

46%

4%

Figure 3: Do you have a company-wide energy management 

system in place to track and optimize energy use?

At one level, an energy management system may refer to an 
organizational framework to actively take control of corporate 
energy use—as, for example, the new ISO 50001 standard, 
due in the second half of 2011, will set out (see box: ISO 
50001—a new energy management standard). “Energy effi-
ciency is not complicated,” insists May of Dow. “It just takes 
discipline, and it takes a commitment to measuring it, looking 
for the opportunities, having the behavior and the organization 
in place to identify them and address them.”

At another level, an energy management setup may include 
systems of software, switches, and controls. Consider, for 
example, the case of Bayer MaterialScience, which supplies 
plastics and other materials to customers such as car manu-
facturers. The firm has introduced plant analytics that enable it 
to reduce variation in its product quality and allow the plant to 
run closer to its “nameplate” capacity. The system cost some 
$700,000, with a payback period expected within one year. 
“Such investments are not very big,” says Hans-Joachim 
Leimkühler, Director of Process Design at Bayer Technology 
Services, which acts as an in-house counsel for Bayer Materi-
alScience. “But the results are sometimes very considerable.”

Further evidence of industry’s hesitance to take control of 
energy efficiency emerges in the survey. Just 34 percent of 
companies have conducted an energy audit across the entire 
company or group. McCallion of the EBRD highlights the role 
energy audits can play in measuring and managing energy use: 
“An energy audit is the key driver for companies to realize not 
just which technical measures to pursue, but what the financial 
benefits of those technical measures are,” he says. “It’s how 
you end up with investments that have internal rates of return 
in excess of 100 percent. You need to look to energy audits to 
unlock [these projects].” Given industry’s apparent weak com-
mitment to gauging its energy use and striving to manage its 
energy needs, it perhaps comes as little surprise that fewer 
than half of firms (48 percent) regularly report progress on 
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improving energy efficiency at either plant level, business unit 
level, or group level (Figure 4).
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Figure 4: Does your company regularly report its progress on 

improving energy efficiency, for example as part of its annual report?

In a further indication of industry’s lack of emphasis on core 
energy efficiency, survey findings show that companies are far 
more likely to have undertaken measures to drive energy 
efficiency in areas other than their core manufacturing process-
es. Asked in which specific areas their companies have under-
taken measures in the past three years to improve energy 
efficiency, 67 percent of respondents say lighting systems, 48 
percent air conditioning, 45 percent heating and 42 percent 
water use. Just 40 percent have taken energy efficiency mea-
sures relating to plant and equipment in their factories
(Figure 5).

A question of funding
What holds companies back from making a stronger commit-
ment to energy efficiency improvements in their core produc-
tion processes? When asked to name the two most significant 
obstacles to investment in energy efficiency, 42 percent of 
executives point to a “lack of a clear-cut financial case for 
energy efficiency investments,” more than any other obstacle. 
The next biggest barrier, highlighted by 28 percent of respon-
dents, is “lack of funds.” In some cases, particularly in high-
growth markets, group management is torn between allocating 
capital to expand capacity, and committing funds to increase 
energy efficiency. This point is illustrated by Rajasekar of Ultra-
Tech Cement, which is doubling its production capacity every 
10 years. “[Market] capacity continues to grow, so we also 
have to grow,” he says. “If we don’t grow, then we don’t main-
tain our market share” (Figure 6).
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Figure 5: With regard to which of the following has your organization undertaken measures within the past three years to improve energy 

efficiency? Select all that apply.

Industry’s weak commitment to improvement
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Figure 6: What, if any, are the main barriers to investment in industrial 

energy efficiency in your organization? Select up to two.

Interviews with industry executives reveal a number of prac-
tices that help their companies to overcome some of the finan-
cial barriers to investment. The 3M group, for example, allo-
cates capital to each of the six business units; from there, 
points out Schultz, “they determine what their best opportuni-
ties are. It may be growth, and it may be margin improvement.” 
Furthermore, as plant managers at the firm make a financial 
case for investment, they can make use of 3M’s corporate-
wide energy projects database. Says Schultz: “That database 
allows us to share information from facility to facility, so that 
one facility can learn from another facility what worked, and 
sometimes also what didn’t work.”

There are other ways to make the financial investment case 
more compelling. For example, measures to improve the 
efficiency of existing equipment can be all the more cost-effec-
tive if undertaken as part of normal capital investment and 
plant maintenance cycles, to reduce production downtime. 
“Timing and coordination with operations is absolutely critical 
in our business,” notes May of Dow, whose plants run day and 
night. “The economics really get impacted if you’re bringing 
down the equipment just to implement the project.” And as top 
management become increasingly aware of the importance of 
some “softer” benefits of energy efficiency for long-term 
growth, it may be that these benefits add weight to the financial 
case. Says Ian Gilmour, Safety, Health and Environment and 
Manufacturing Manager at Orica, an Australian chemicals 
manufacturer: “The other way I argue it is: Image, reputation, 
and benefit to society. And I have a board that listens to that 
argument.”

Benchmarking alternatives
Financial barriers are not the only issue holding back invest-
ments in energy efficiency. One of the challenges in putting 
together a sound investment case, and securing funding, for 
efficiency improvements lies in what some managers say is a 
lack of information about energy options. This is the third most 
significant barrier, flagged by 27 percent of respondents. One 
notable variance in the survey results is that, in the Asia-Pacific 
region, 37 percent of respondents highlight the issue of inad-
equate information—considerably more than the proportion of 
managers there that blame lack of funds (24 percent).
Meanwhile, among smaller firms, the proportion of managers 
who say that lack of information is a barrier is higher than the 
sample average, at 32 percent. BEE Director General Mathur 
illustrates the effects of inadequate specialist information: 
“There can be a problem of ‘I’m going to get this new technol-
ogy, will it work?’ The guy who comes to the door says, ‘Put 
this widget in, and your energy consumption will drop by half.’ 
Will it? Or will the plant stop? So the perceived risk of new 
technologies is something that constrains the early adoption of 
energy efficient technologies.” Furthermore, in making assess-
ments such as these, it’s possible that smaller companies have 
fewer resources available to manage energy efficiency: In 17 
percent of smaller firms, responsibility for energy efficiency 
rests with a dedicated energy efficiency manager, in contrast to 
24 percent at larger firms (Figure 7).
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Figure 7: Who has formal responsibility for energy efficiency 

in your organization?

In India, BEE has a dedicated program to provide information 
on industrial efficiency to small and medium enterprises 
(SMEs). The body’s Director General, Mathur, says many of 
India’s SMEs are organized in geographic and sector-based 
clusters. “We are bringing in state-of-the-art engineering 
knowledge through consultants who go into these plants and 
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see what is possible,” he says. The consultants discuss the 
options in seminars with equipment vendors, plant managers, 
and lenders, before a project is implemented. Later, others in 
the cluster can see the investment in action, and if they want to 
do the same, “the business case is already proven—there’s 
somebody who’s doing it,” says Mathur. BEE is rolling out this 
model in 25 SME clusters nationwide.

Box: ISO 50001—a new energy management standard

Since 2008, the International Organization for Standard-
ization, a Geneva-based group that establishes operat-
ing norms for business, government and society, has 
been compiling an international energy management 
standard—ISO 50001. The standard is due to launch in 
the second half of 2011.

What can companies expect? ISO 50001 will provide a 
framework to help them plan and manage their energy 
use. Rather than setting out technical requirements, the 
standard will set out the procedures and practices that 
constitute a sound energy management system.

Among other areas, ISO 50001 will cover the following: 
Making better use of existing energy-consuming assets; 
benchmarking, measuring, documenting, and reporting 
energy intensity improvements; transparency and com-
munication in the management of energy resources; 
energy management best practices; assessing and 
prioritizing the implementation of new energy-efficient 
technologies; promoting energy efficiency throughout 
the supply chain; and energy management improve-
ments in the context of carbon dioxide emissions reduc-
tion projects.

ISO 50001 is likely to be particularly appealing for those 
organizations that already operate according to the ISO 
9001 quality management standard. Experts say the new 
energy management standard may be worthwhile for any 
organization with large energy bills—say, over $500,000 
a year. In time, the ISO hopes that this new standard will 
have a positive impact on the way in which up to 60 

The general lack of information about energy options is com-
pounded, perhaps, by the widespread difficulty in benchmark-
ing plant efficiency levels across geographic regions and 
industry segments. For some manufacturing processes, reli-
able benchmarks are available: “In ammonia and ammonium 
nitrate, there’s a worldwide conference where everybody will 
share data,” says Orica’s Gilmour. “We all know what plants 
everybody else has got, and what kinds of efficiencies they get. 

It’s all published data,” he says. But in many cases, bench-
marking remains a challenge. “The diversity of manufacturing 
processes and product mixes varies so much from plant to 
plant, that it becomes almost impossible to benchmark against 
either a domestic or even global competitor,” points out the 
ACEEE’s Elliott. It’s plain to see why, then, 77 percent of survey 
respondents agree that “industries need clearer benchmarks 
for what constitutes energy efficiency” in their sectors.
Still, in the general absence of reliable benchmarks, industry is 
using a variety of other yardsticks to measure their energy 
efficiency, and efficiency gains. Leimkühler, the process design 
director at Bayer Technology Services, provides one example: 
“We cannot compare Plant A with Plant B. So we compare 
Plant A actual with Plant A optimal,” a level that is arrived at 
through workshops with plant staff. Some companies are 
comparing a plant’s energy efficiency performance with its 
prior-year performance, to track continuous improvement; 
other companies are benchmarking not their energy use, but 
rather the way they manage energy—a practice that ISO 50001 
is likely to reinforce.
 
3. Regulatory issues set the agenda
Industrial production is set to continue expanding in the com-
ing decades. Yet, at the same time, growing concern about 
climate change is leading to pressure on industrial companies 
to minimize their environmental impact. While the majority (58 
percent) of surveyed executives indicate they increased their 
investments in energy efficiency in the past year, versus the 
prior year, a very significant proportion (42 percent) say their 
investments were static in the past year, or fell. Even among 
those that did increase their investments, almost half (48 
percent) did so by 10 percent or less (Figure 8). 
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Figure 8: Over the past year, how much, if at all, has your company’s 

investment in industrial energy efficiency changed over the previous 

year?

Regulatory issues set the agenda
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On a positive note, manufacturers in high energy-intensity 
industries are more likely (15 percent) to have increased invest-
ment very significantly (defined as 30 percent or more year-on-
year) than lower energy-intensity manufacturers (10 percent) or 
power producers (5 percent). Apollo Tyres is one example: The 
company says its investments in energy efficiency have grown 
50 percent year-on-year (from a low base), due to new waste 
heat recovery equipment at its plant in Vadodara in western 
India. It’s possible that some other energy-intensive manufac-
turers are now taking steps to mitigate against a return to the 
peak energy prices seen in 2008, as economic conditions 
gradually stabilize and restrictions on capital expenditure begin 
to ease.

While, on the whole, growth in investment in energy efficiency 
remained modest in the past year, executives appear confident 
that their companies will increase spending on improvements 
in efficiency in the coming three years. Seventy-three percent 
of all respondents expect their company to spend more in the 
coming three years. Of these, about 13 percent expect a very 
significant increase. In Western Europe, a slightly higher pro-
portion (16 percent) than average expects a very significant 
increase, perhaps in anticipation of intensifying regulatory 
pressure in the European Union (Figure 9).
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Figure 9: How do you expect your company’s investment in industrial 

energy efficiency to develop over the next three years?

Indeed, regulation is already beginning to emerge as a major 
theme driving investment in improvement of industrial energy 
efficiency. For now, it does not appear that industry managers 
consider energy regulation to be a heavy burden. Asked how 
they would describe industrial energy efficiency regulation in 
their home countries, 50 percent say “modest, not onerous,” 
compared to 40 percent who say it is “somewhat stringent” or 

“very stringent.” Power firms are more likely (45 percent) to 
consider regulation stringent than manufacturers (39 percent). 
And while more respondents in developed economies (45 
percent, with Western Europe as high as 53 percent) are likely 
to take this view than in developing markets (32 percent), one 
exception is North America, where just 31 percent consider 
regulation to be stringent (Figure 10).
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Figure 10: In the country in which you are based, how would you  

describe legislation and regulation governing industrial energy 

efficiency?

A light regulatory framework
Until recently, few businesses have been subject to mandatory 
energy efficiency requirements. More widespread are opt-in 
schemes, such as the Energy Star program in the US, or the 
Energy Efficiency Opportunities (EEO) program in Australia, 
which provide a basis for companies to improve their industrial 
energy efficiency. The EEO, for example, calls on participating 
companies to identify, assess and report on potential energy 
savings improvements. “It doesn’t mandate we actually do any 
of them,” says Orica’s Gilmour. “But it requires us to do the 
audit, and it requires us to give sight to directors of the [effi-
ciency improvement] opportunities. I actually think that’s rea-
sonably helpful.”

As policy makers across the globe address climate change 
issues, voluntary industrial energy efficiency frameworks, such 
as those in the US and Australia, are increasingly being joined 
by mandatory regulations. In the US in 2010, for example, new 
regulations came into force under the Energy Independence 
and Security Act that stipulate the minimum energy efficiency 
of new industrial motors sold in the US. Canada, Mexico, and 
Brazil have introduced similar requirements; and the European 
Union is scheduled to adopt related regulation in three stages, 
starting in June 2011. Meanwhile, in April this year, India 
launched the Perform, Achieve and Trade scheme as part of 
the country’s National Action Plan on Climate Change (see box: 
India’s policy makers increase the pressure on industry).
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These regulations specifically target industrial energy efficiency. 
Industry managers are also anticipating other pressures that 
will require them to make a stronger commitment to improving 
industrial energy efficiency. For example, since 2008, the 
European Union has been phasing in the European Union 
Emission Trading System (EU ETS) as part of a wider climate 
change package, with the goal of cutting carbon dioxide emis-
sions 20 percent by 2020, relative to 1990. In China, mean-
while, further regulation may also be on the way. “It’s obvious 
that Chinese regulation is getting more and more strict,” says 
Wan Xiaotao, Sustainable Development Coordinator at Bayer 
China.

Box: Process improvements that save energy

 − When Thai joint venture SCG-Dow Group opens its 
new propylene oxide (PO) facility near Map Ta Phut, 
a coastal town in Thailand, later in 2011, produc-
tion will be based on the new Hydrogen Peroxide 
to Propylene Oxide (HPPO) process. Compared to 
prior PO production, the process, developed jointly 
by Dow and BASF, reduces waste water by 70-80 
percent and cuts energy use by 35 percent. Further-
more, because plants based on HPPO technology 
are smaller and simpler than conventional PO plants, 
they require 25 percent less capital to build.

 − Germany’s Bayer MaterialScience (BMS) is currently 
constructing a new production facility for toluene 
diisocyanate (TDI, a polyurethane raw material) in 
Caojing, near Shanghai in China. When it goes on-
stream in the middle of 2011, the facility will use a 
new production process developed and trialed over 
the past seven years. The process uses 60 percent 
less energy, and 80 percent less solvent, than con-
ventional TDI production. As TDI is increasingly beco-
ming commodity-like, these production cost savings 
will contribute strongly to competitiveness.

Production process improvements are set to assume 
a major role in tomorrow’s industrial energy efficiency. 
Presented here are two examples from the chemicals 
sector. 

Climate change mitigation policies such as these will affect 
even those manufacturers whose production activity is less 
energy-intensive—especially in cases where their energy use 
represents a significant proportion of their environmental 
impact, for example through carbon dioxide emissions. The 
EU’s cap-and-trade system is a case in point. Says McCallion 
of the EBRD: “I think there’s going to be pressure inside the 
European Union to meet the 2020 targets. Investments are 
going to be very much linked to the evolution of the carbon 

markets and what sort of cap-and-trade systems will be in 
place that will affect the operations of the companies.”

Besides legislation and regulation, pressure to act in accor-
dance with sound sustainability principles will also continue to 
intensify within the business environment—and from within 
companies themselves. Says Schultz of 3M: “A lot of custom-
ers are expecting their suppliers to be more conscious of the 
results of their actions and that has driven a lot of concern and, 
I think, activity in the area.” For its part, chemicals maker BASF 
has a group-wide initiative to improve the energy efficiency of 
its chemical production processes by 25 percent by 2020 
relative to 2002. “As part of this, in 2009, we reduced the 
specific energy consumption per ton of product in Greater 
China by 17 percent,” says Zheng Daqing, a board member of 
BASF Greater China.

Existing technologies will lead the way
As they seek a balance between maximizing economic output 
and minimizing environmental impact, it’s likely industrial 
companies will increasingly turn their focus to energy efficiency. 
To cut energy use in production processes in the short term, 
points out McCallion of the EBRD, there is significant scope for 
further penetration of existing technologies—including vari-
able-speed drives, and more-efficient motors, for example. 
Furthermore, there appears to be room for better management 
of energy use. In other words, significant improvements in 
industrial energy efficiency appear to be within relatively easy 
reach of many industry executives today.
For a few executives, however, this is not the case. Wan at 
Bayer China is one. “If we look at Bayer MaterialScience in 
China, the plants and equipment are pretty much new,” he 
says. “They’ve all been built within the last five to six years, so 
there is little opportunity to upgrade the equipment to improve 
efficiency.” In cases such as these, and many more besides, 
further advances in production processes will enable industry 
to improve efficiency (see box: Process improvements that 
save energy). Mathur of BEE in India predicts: “We will probably 
start seeing changes in manufacturing processes occurring 
towards the end of this decade.”

For this to happen, of course, research and development, 
innovation, and collaboration have a central role to play, a point 
that is highlighted by Rajasekar of UltraTech Cement. He says 
the company typically allocates 0.2-0.3 percent of annual 
revenues to its corporate research and development efforts, 
and in addition funds common research programs run by the 
European Cement Research Academy, based in Düsseldorf, 
Germany. “We need to have more and more collaborative work 
on research, because some of these things are not possible in 
individual companies,” Rajasekar says. “Ultimately, the results 

Regulatory issues set the agenda
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have to be for [the benefit of] the whole industry.”

Not surprisingly, as industry grapples with the compliance 
issues around energy efficiency and environmental legislation, 
the question emerges: Who will pay? Some industrial compa-
nies are calling on policy makers to improve tax incentives and 
subsidy schemes for energy efficiency improvement measures. 
Among the survey sample, 51 percent say that, in the country 
in which they are based, incentives or subsidies are on offer for 
companies to upgrade to more efficient equipment. In devel-
oped economies these appear more widespread (55 percent of 
respondents say they are available) than in developing regions 
(44 percent). Monga of UNIDO names Thailand as one example 
of a country successful in promoting energy efficiency. “The 
Energy Conservation Fund of Thailand provides loans through 
designated banks, at a lower rate of interest, to enterprises 
who are going to install energy efficient equipment or systems,” 
he says (Figure 11).

In developing countries, 38 percent of managers believe that 
taxpayers should bear more of the cost of companies’ energy 
efficiency compliance. By contrast, this figure is 27 percent in 
developed economies. Pointing to the continued expansion of 
industrial production in developing countries and the great 
potential for absolute energy savings, some companies in 
these countries argue for further policies to promote energy 
efficiency in industry, including technical and financial assis-
tance. Agarwal of Apollo Tyres states the case: “Energy proj-
ects are sometimes very capital intensive,” he says. “So the 
support of the government in terms of giving tax breaks or 
some other thing to these kinds of investments is always 
helpful.”

Ultimately, though, executives say that most investments in 
improving energy efficiency pay their own way—with or without 
policy incentives. As regulation intensifies, it is becoming more 
and more plain that, to secure long-term financial performance, 
companies must strive for continuous energy efficiency 

Box: India’s policy makers increase the pressure on industry

To add momentum to improvements in energy efficiency in India’s heavy industry, the Government of India recently intro-
duced a mandatory energy efficiency scheme for the country’s largest industrial sites. The so-called Perform, Achieve and 
Trade (PAT) scheme, the country’s first set of mandatory industrial energy regulations, came into force on April 1, 2011.

PAT is a market-based mechanism, similar to carbon dioxide emissions trading mechanisms seen elsewhere. Under the PAT 
scheme, over 600 individual industrial units in eight sectors across India, including plants that produce cement, power, 
chemicals, pulp and paper, iron and steel, and aluminum, are given targets to improve their energy efficiency. In all, these 
units account for around half of India’s industrial energy demand.

The PAT scheme requires each plant to cut its specific energy consumption by a fixed percentage over a three-year time-
frame, based on its current energy use. There is no industry-wide benchmark, nor is the required percentage reduction 
negotiable. Under the PAT scheme, plant owners are required to appoint an energy manager, provide authorities with an 
energy consumption report, comply with energy efficiency norms, and allow designated energy auditors to verify compli-
ance. Failure to comply results in a hefty fine.

Each industrial site is allocated a quota of energy saving certificates (ESCerts); sites that exceed their energy savings targets 
are given extra certificates. The certificates can be traded at market-driven prices via the Indian Energy Exchange. Those 
failing to meet efficiency improvement targets can comply with the PAT scheme by buying extra ESCerts.

Government officials say that the scheme is designed to accommodate the ongoing strong industrial growth in India; the 
wide bandwidth of specific energy consumption across individual sectors; and the need for transparent procedures that 
cannot be manipulated or negotiated. Over a 10-year period the government expects a 10-15 percent improvement in 
energy efficiency, largely driven by upgrades in technology.

L. Rajasekar, Executive President of Indian cement manufacturer UltraTech Cement, points out how the new PAT scheme 
adds weight to the financial case for investment in improving energy efficiency. “If you take into consideration the penalties 
[for non-compliance], then your payback period comes down, practically by half,” he says. “If you have a six year payback, 
it becomes three years. In a way, it will help us.”
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improvement in their industrial processes. Those that do not do 
so face an uncertain future. As McCallion, the EBRD’s energy 
efficiency and climate change head, concludes: “The compa-
nies where [energy] is not a key element of their cost, or they’re 
not enlightened and they’re behind the curve—they’re the ones 
that will be hit hard by tightening regulatory pressure.” 
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Conclusions
As industry faces the challenges of adapting to an era of ener-
gy constraints, leading businesses are scrutinizing the energy 
efficiency of their manufacturing operations. Efforts to mea-
sure, manage, and continuously improve energy efficiency save 
cash in the short term. In the longer term, such efforts enhance 
competitiveness, foster innovation, and pave the way for 
companies to meet environmental and other sustainability 
commitments. In other words, investments in improving indus-
trial energy efficiency are critical not only for short-term profit-
ability, but for long-term financial performance as well.
The experiences and viewpoints of executives, policy makers 
and other experts interviewed for this report provide a number 
of insights into the topic of investment in improving energy 
efficiency in industrial processes:

 − Sub-optimal practices are widespread—despite the critical 
role of energy efficiency. Energy efficiency saves costs and 
makes companies more competitive. Amid volatile, but 
rising, global energy prices, efficiency is especially critical 
for those companies operating in energy-intensive indust-

ries, where exposure to cost fluctuations is high, and profit 
margins are thin. While companies recognize this, many 
continue to operate inefficient equipment, or to operate 
equipment inefficiently.

 − Lack of information deepens inertia. A major reason for the 
gap between awareness of gains from efficiency and actual 
investment in efficiency is poor information. This includes 
lack of information on latest technologies and alternative 
ways to improve efficiency; lack of efficiency benchmarks, 
and insufficient information on the payback of specific 
projects.

 − Companies blame lack of cash—but can overcome this 
obstacle. Many firms cite a lack of cash or a need to priori-
tize investment in expanding manufacturing capacity as the 
reason for deferring efficiency investments. Yet other com-
panies show how it’s possible to overcome these obstac-
les. For a start, there are many simple, low-cost projects 
with short payback periods.

 − Regulatory pressure will intensify—meaning companies 
should act soon. Emerging regulations will increasingly 
require companies to improve their energy efficiency. The 
scope for savings using existing technologies is large; in 
the future, research will lead to further gains, for example 
through process innovations. To secure long-term financial 
performance, companies must strive for continuous energy 
efficiency improvement. Those that do not will face signifi-
cant pressure.

Conclusions
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