
85The Future of Energy

Enterprise Efficiency 

Experiences of Brazil, Russia, India and South Africa
 

Vivan Sharan, Associate Fellow, Observer Research Foundation, India

Igor Makarov, Associate Professor, National Research University - Higher School of Economics, Russia

Louise Scholtz, Manager, Special Projects, Living Planet Unit, WWF, South Africa

Danisha Gulati, Energy Economist, WWF, South Africa

Inaiê Takaes Santos, Centre for Sustainability, FGs, Brazil





ENTERPRISE EFFICIENCY 

Experiences of Brazil, Russia, India and South Africa

87The Future of Energy

This report attempts to aggregate the resource 
efficiency experiences of businesses and industrial 
sectors in four emerging and developing countries. 
The efficient use of factor inputs in industrial 
production is a critical element of business 
responsibility, and in the case of resource-intensive 
industrial sectors, such efficiency is central. This 
report uses resource efficiency, particularly the use 
of energy resources in energy-intensive sectors, as 
a proxy for enterprise efficiency. 

Since the global financial crisis began, the notion 
of business responsibility has gained prominence 
in public discourse. In contrast to the singular 
commercial objective of maximising shareholder 
wealth, the concept of business responsibility 

Introduction
focuses on adding to stakeholder value. Therefore 
resource efficiency is an integral part of business 
responsibility. Moreover, efficient use of input 
resources like fuel and electricity creates greater 
resilience while coping with resource scarcity. It 
also lowers factor production costs, enhancing 
competitiveness of business and thereby 
benefiting stakeholders ranging from employees to 
consumers. 

A 2012 study by an Indian sustainability advisory 
firm analysed the emission intensity performance 
of the 100 largest Indian and global companies 
over a period of time following the financial 
crisis.1 It found a strong correlation between 
better financial performance and lower emission 

Source: India Market and Environment Report, Gtrade Carbon Ex Rating Services, 2012

Graph 1: Variation in Emission Intensities between the Largest Indian Companies and Global Companies, 
2010
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intensity in the case of both sets of companies. 
Moreover, it found that the emission intensity 
of the most efficient Indian companies was 
at par with that of the most efficient global 
companies (Graph 1). However, the variation 
(standard deviation) in performance among Indian 
companies was far greater than that observed in 
the case of global companies. 

Extrapolating these results, it can be inferred that 
the scope for efficiency gains in energy-intensive 
industries, particularly those that lie towards the 
right of the bell curve, is large. Catalysing these 
gains would require alignment of a number of 
factors, including the prevailing domestic and 
international policy environment; business factors, 
such as factor input costs of production; industrial 
performance and energy efficiency benchmarks in 
relevant sectors; and other positive and negative 
externalities, including scarcity or abundance 
of resources, the price of produced energy, 
infrastructure availability and the efficiency of 
supply chains. 

This report will closely examine experiences 
from India, Russia, Brazil and South Africa, four 
countries with a growing industrial base, a large 
number of transnational corporations and varying 
institutional frameworks. With a focus on the 
Indian example, the report seeks to present a 
synthesis of the industrial energy consumption 
policies in Brazil, Russia and South Africa. The 
objective is to draw meaningful suggestions 
for enhancing enterprise efficiency, based on 
variations between regimes; look at common 
opportunities for policy; and deconstruct the role 
of systemically important sectors in catalysing 
efficiency gains, by particularly focusing on 
analysis of a few Indian industrial sub-sectors.  

Country Backgrounds

The industrial sector, which accounts for a 
large proportionate share of primary energy 
consumption, is likely to keep growing at a 
rapid pace in many parts of the emerging and 

developing world. The United Nations Industrial 
Development Organisation has noted that 
͞although industrialised economies account for 
nearly two thirds of world manufacturing output, 
developing and emerging industrial economies 
contribute the most to its growth. During the 
years of recession 2008-2013, the manufacturing 
value added of developing and emerging industrial 
economies grew by almost 5 percent per annum 
while the contribution of industrialised economies 
to global industrial growth was negative.͟ 2

The four emerging and developing countries this 
report focuses on ʹ Brazil, Russia, India and South 
Africa ʹ are at different stages of economic growth 
and industrialisation. Brazil, Russia and India are at 
relatively similar levels of GDP (approximately Ψ2 
trillion), while South Africa is a smaller economy. 
The levels of per capita emissions, to an extent 
a function of the level of industrialisation or 
intensity of energy consumption in the industrial 
sector, are much higher in Russia and South Africa 
than in Brazil and India (Graph 2). 

India is a developing economy, with a population 
exceeding 1.2 billion people. To sustain economic 
growth and simultaneously meet development 
targets, both its public and private sectors will 
need to respond to the systemic challenge of 
resource scarcity. Commensurate emphasis is 
needed on job creation for a vast labour force, 
infrastructure construction and the provision of 
basic social security for a large, uninsured and 
vulnerable population living below Ψ2 a day. 

Brazil and Russia are similarly sized in terms of 
population (Table 1). However, unemployment 
is a more pressing socio-economic concern in 
Brazil. The two countries also have very different 
demographic underpinnings, with a much larger 
younger population in Brazil, leading to greater 
potential for economic growth. South Africa 
is much smaller than the other three, but its 
employment challenge is no less urgent. With 
a low industrial base and low per capita energy 
consumption, India too has a commensurately 
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Source: World Bank Indicators (GDP – 2012, Emissions per Capita – 2010)

Graph 2: Per Capita Emissions and GDP (Brazil, Russia, India, South Africa)

Table 1: Key Metrics of Countries Analysed  

Key Metrics Brazil Russia India South Africa

Population (Mid-zear, 2012, Millions) 193.0 143.2 1210.0 51.0

Unemployment Rate (й, 2012) 6.ϳ 5.5 3.8 25.1

Economically Active Population (й Share) 68.6 53.0 53.0 35.4

Industrial Production (Preceding zear 2012 с 100) 9ϳ.3 102.6 102.9 102.0

Energy Consumption per Capita (kgoe, 2009) 1288.0 11249.0 400.0 1641.0

Source: BRICS Statistical Handbook, 2013

large unemployment burden.  

In the case of most emerging and developing 
countries, perhaps especially those analysed in 
this report, energy efficiency is the lowest hanging 
fruit to achieve a low-carbon, sustainable and 
inclusive growth trajectory. Energy efficiency gains 
in the industrial sector in particular can be realised 
through an integrated resources management 
approach where government policies, industrial 
action and the operating environment are all 
aligned to achieve the goal of greater efficiency. 

Indeed, it is incumbent upon large energy-intensive 
businesses and domestic energy sectors to realise 
energy efficiency gains in order to address resource 
scarcity and achieve global competitiveness. 

Energy Consumption and Efficiency

India

With an assumption of nine percent annual 
economic growth, it is projected that by 2031-
32 India’s per capita energy consumption will 
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ΎSmall hydro projects, solar, biogas, wind, urban and industrial waste power
Source: Ministry of Power, 2012

Graph 3: Installed Capacity of Power Generation based on Different Fuels, India, 2012

Source: Central Electricity Authority, Government of India (as on 
30.04.2012)

Graph 4: Power Generated by Central, State and 
Private Sector as % of Total, India, 2012 
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͞increase by four to five times and power 
generation capacity would increase six-fold from 
2006-0ϳ level(s) .͟3 A large proportion of the power 
generated will come from fossil fuels such as coal 
and gas. The Graph 3 shows the current energy 
mix with coal accounting for close to 5ϳ percent of 
installed capacity, and coal, gas and oil accounting 
for over two-thirds of installed capacity. 

Considering the impetus for expansion over 
the next few decades, a larger share of power 
generation will have to come from the private 
sector, currently accounting for less than a third 
of the total generation in the country (Graph 
4). The private sector, to remain competitive, is 
more likely to install state-of-the-art industrial 
equipment for power generation. This would result 
in significant efficiency gains going forward. At 
present, Indian power plants have a low average 
net efficiency for power generation, emitting 0.8-
0.9 kg/kWh of carbon dioxide.4

In India, the per capita Greenhouse Gas (GHG) 
emission without Land Use, Land-Use Change 

and Forestry (LULUCF) was 1.ϳ tonnes of CO2 
equivalent in 200ϳ. With LULUCF, it was 1.5 tonnes 
per capita. While emissions per capita have 
increased since 1994, the emissions intensity of 
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Table 2: Sector Wise Emissions Growth, India, 2007*

Sector 2007 CAGR**

Electricity 3ϳ.80й 5.6

Transport ϳ.50й 4.5

Residential ϳ.20й 4.4

Other Energy 5.30й 1.9

Cement 6.80й 6.0

Iron Θ Steel 6.20й 2.0

Other Industry 8.ϳ0й 2.2

Agriculture 1ϳ.60й -0.2

Waste 3.00й ϳ.3

ΎThe percentage emissions from each sector with respect to total GHG 
emissions without LULUCF 
ΎΎ Compound Annual Growth Rate
Source: Ministry of Environment and Forests, Government of India, 
May 2010

India’s GDP declined by more than 30 percent 
during the period 1994-200ϳ.5 This is due to the 
rapid expansion of GDP from the liberalisation and 
globalisation of the economy, as well as efficiency 
improvements in emission-intensive sectors. 
Simultaneously, the sheer scale of expansion of 
the Indian economy has resulted in the fast growth 
of sectors/industries such as electricity, transport, 
cement, steel and construction, among others, as 
shown in the Table 2. 

saving up to 25 percent of current energy use in 
the Indian industrial sector (Table 3).    

Brazil

Historically, the income elasticity of electricity 
consumption in Brazil has been high ʹ which has 
meant that electricity consumption has increased 
at a higher rate than income growth. Between 
19ϳ0 and 2005, the average value was 1.6ϳ, 
reaching a maximum of 3.ϳ5 during the 1980s, 
when large electricity-intensive industrial projects 
came into operation and thermal energy was 
encouraged. Nevertheless, the recent trend for 
this parameter is downward. During 2000-2005 
it reached 1.03.6 This decrease in the elasticity 
of electricity demand stems from more efficient 
use of electricity by industrial consumers, 
employing energy-saving methods, processes and 
equipment.ϳ

Another factor that has contributed to lower 
relative consumption of electricity is price. As rates 
have grown well above inflation, consumers seek 
to reduce consumption to reduce spending.  
Graph 5 shows that in recent years energy 
intensity has remained relatively stable in Brazil, 
and specific sectors may even show an upward 
trend.

The Brazilian energy sector stands out for having 
a high share of renewable sources in its primary 
energy and electricity matrix (Graph 6). Currently, 
hydropower is responsible for ϳ0 percent of the 

Table 3: The scope for Increasing End Use Efficiency 
through Demand Side Management, India

Sector Potential ;йͿ

Industry 10-25

Lighting 30-35

Commercial Buildings 50

Agriculture 40-45

Source: Annual Report, Bureau of Energy Efficiency, 2008

All of India’s coal-fired power stations use sub-
critical technology, resulting in considerable 
efficiency losses. Moreover, the aggregate 
technical and commercial losses (ATΘC) in the 
power sector are immense. Due to the poor 
financial health of state electricity utilities 
that are unable to maintain power distribution 
infrastructure and upgrade utilities, ATΘC losses 
are currently above 35 percent. Energy efficiency 
can play a prominent role in addressing this 
challenge, and energy efficiency improvements 
through both supply-side and demand-side 
management are possible. Through demand-side 
management, for example, there is potential for 
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Source: Empresa de Pesquisa EnergĠtica, Ministry of Mines and Energy, 20128

Source: Empresa de Pesquisa EnergĠtica – EPE, 201410

Graph 5: Energy and Electricity Intensity, Brazil

Graph 6: Electricity Mix, Brazil, 2013
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total electricity supply, whereas biomass (mainly 
sugarcane bagasse) is responsible for ϳ.6 percent. 
Electricity generation in Brazilian power plants 
reached 5ϳ0.025 TWh in 2013, 3.2 percent higher 
than in 2012. Final consumption reached 516.3 
TWh, meaning that more than 15 percent of 
electricity produced was lost.9 The government 
sector accounts for around 86 percent of total 

power generation in Brazil (which is even higher 
than that of India). 

Although Brazil has a clean energy matrix when 
compared to international standards, it is worth 
noting that recent increases in the emission 
factor of the electricity sector has revealed a 
trend contrary to what should be pursued in light 
of emerging environmental and climate policies 
throughout the world (Graph ϳ). The average 
emission factor of the electricity consumed in 
Brazil was 96g CO2/kWh in 2013, whereas in 2011 
this indicator had been three times lower. In 2014, 
the upward trend remained.

The Brazilian economy’s energy intensity is 
relatively low ʹ it is approximately half as carbon-
intensive as the US economy, 1.3 times lower than 
the European economy and a quarter that of the 
Chinese economy.12 Energy planning, which relied 
on optimistic projections for wind power and 
biomass in recent years, is likely to be reviewed 
due to the increasing share of thermal generation. 
The predominance of hydropower in Brazilian 
electricity generation also includes the risk that 
periods of drought will disrupt the hydrological 
cycle of watersheds in which the hydroelectric 
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Russia

From 2000 to 200ϳ Russia’s average annual GDP 
increase was ϳ.2 percent. It was based primarily 
on the extraction and export of fossil fuels, buoyed 
by high oil prices. According to estimates by the 
Ministry of Economic Development, a change in 
crude oil prices of Ψ10 per barrel leads to Russian 

Source: Ministry for Science, Technology and Innovation – MCTI, 201311

Graph 7: Electricity Emission Factor in Brazil (tCO2/MWh)
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power plants are located. This means that energy 
supply diversification should be an important 
part of the country’s long-term energy planning. 
Moreover, Brazil’s National Confederation of 
Industry indicates that it is profitable to invest in 
energy efficiency for many sectors, according to 
the graph below.

Source: ConfederaĕĆo Nacional da IndƷstria – CNI, 200913

Graph 8: Cost of Energy Saved (BRL/MWh)
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Source: BP Statistics 2014, World Development Indicators

Graph 9: GDP and Crude Oil Prices, Russia
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GDP growth of 0.4-0.5 percent (Graph 9). Russia 
possesses 5.2 percent of proven world oil reserves 
(8th globally) and 1ϳ.6 percent of proven world 
gas reserves (2nd globally). However, oil and gas 
production annual growth rates have decreased 
since the middle of the first decade of the 21st 
century. As a result, Russian economic growth has 
dramatically decelerated.

Russia’s oil sector is dominated by a few domestic 
firms. State-controlled Rosneft is the largest of 
them. This company continues to acquire energy 
assets all over the country. After the acquisition in 
2013 of TNK-BP, the last significant market player 
with strong foreign participation, Rosneft became 
the largest public oil and gas company in the world 
in terms of volume of extraction and reserves.14

Electricity in Russia is generated primarily from 
fossil fuels (68 percent), but also by hydropower 
(20 percent) and nuclear energy (11 percent).15 
Before 2008 the sector was dominated by the 
state monopoly Unified Energy System of Russia 
(RAO EES). Since 2008 large-scale reform of the 
sector has been carried out. Generating facilities 
were divided into wholesale companies, most of 
which were privatised. Some foreign companies, 
including the German E.On, the Italian ENEL and 

the Finnish Fortum, also acquired some generating 
facilities. However, large players have continued 
to become larger; the share of state-controlled 
companies has increased, while the share of the 
independent players has decreased.16 All hydro 
projects are united under control of the company 
RusHydro, which is largely owned by the Russian 
government.1ϳ All nuclear facilities are controlled 
by the state agency Rosatom.   

The energy sector accounts for more than ϳ0 
percent of Russian exports18 and nearly 50 percent 
of its federal revenue.19 All attempts to diversify 
the economy have failed so far. The share of oil 
and gas in Russian exports has risen since the 
beginning of the century, although the income 
from exports of fossil fuels provided numerous 
opportunities to develop other sectors of the 
national economy. After passing from a planned to 
market economy Russia needs another transition ʹ 
economic diversification. 

Energy efficiency is a cornerstone of such a 
transition. Recognising this, in 2009, former 
Russian President Dmitri Medvedev declared a 
national goal to reduce energy intensity (of GDP) 
by 40 percent from 200ϳ levels by 2020. The state 
programme ͞Energy saving and energy efficiency 
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up to 2020͟ initiated simultaneously should lead 
to cumulative energy savings equal to 800 mtoe 
from 2011 to 2020.20 According to the World Bank 
and the Center for Energy Efficiency, investments 
of Ψ320 billion in energy efficiency measures 
can save 45 percent of final primary energy 
consumption.21

Russian energy intensity began decreasing in 2000, 
and through 2008 decreased annually by five 
percent. About half of this decrease was due to 
structural shifts in the Russian economy as some 
Soviet energy-intensive sectors were substituted 
by services. A large share can also be explained 
by the modernisation of equipment.22 About a 
third of all energy in Russia is used for energy 
transformation and distribution (Graph 10). Given 
the dependence of the Russian economy on the 
extraction and processing of fossil fuels, this level 
is not extraordinary. However the volume of losses 
in the process of distribution (3.9 percent of total 
energy supply) is far above the level reported in 
developed countries.23 This gap is largely due to 
the deterioration of equipment in the Russian 
energy sector. 

Source: International Energy Agency

Graph 10: Pattern of Energy Use, Russia 2000-2012 (ktoe)
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South Africa

South Africa is the second-largest economy in 
Africa (after Nigeria). It is also an energy-intensive 
economy with a high reliance on fossil fuels largely 
due to an abundance of coal. Coal accounts for 
ϳϳ percent of the total primary energy mix and 95 
percent of the electricity generation capacity in the 
country (Graph 11). The energy sector is the single 
largest source of GHG emissions, accounting for 
about 89 percent of the country’s total emissions.24 
Eskom, the state electricity company, is responsible 
for electricity transmission and generates 95 
percent of South Africa’s electricity.25, 26

South Africa is faced with the dilemma of 
simultaneously growing its economy and 
alleviating poverty, all the while improving 
efficiency of resource consumption ʹ a situation 
similar to that of some of the other economies 
analysed in this study, such as India. South Africa’s 
energy consumption per capita is higher than 
the world average͗ 2.ϳ toe versus 1.8 toe.28 The 
South African industrial base was built on cheap 
electricity, and this has had consequences for 
energy efficiency. This is for two reasons. First, the 
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ΎIncluding biomass, geothermal and solar
Source: Enerdata

27

Graph 11: Power Generation by Source, South Africa

monetary value of energy savings did not justify 
investments in energy efficiency, or the pay-back 
period for interventions was extraordinarily long. 
Second, there are often limited opportunities 
to improve either the energy efficiency or the 
production process in electricity-intensive 
industries ʹ such as aluminium smelters ʹ based in 
the country. 

Things have, however, begun to change in recent 
years. Low electricity tariffs, well below cost-
effective levels, have led to poor investment 
decisions and a gross misallocation of the country’s 
economic resources. Consequently electricity tariffs 
have risen, causing a ϳ8 percent increase in real 
electricity prices since 2008 (Graph 12).  

Given that electricity is a key factor of production 
for South African industry, rising electricity 
prices have left industry with limited room to 
manoeuvre. It is compelling to pass on the price 
increase to the industrial consumer, as opposed 
to the voting population of household consumers. 
However, this causes a loss in industrial 
competitiveness. For export-focused industries 
such as metals and mining, output prices are set 

according to international markets, and thus the 
industry is generally a price taker, competing on 
costs of production. 

Liberalisation of the economy has meant a surge 
in imports of tradable products and has therefore 
limited industry’s ability to transfer electricity 
cost increases to the domestic market. The other 
option available to industry is to absorb the cost, 
eroding profit margins and invariably affecting 
shareholder investment decisions. Thus, industry 
has a strong financial incentive to save energy 
though greater efficiency.

Identifying EnergyͲIntensive 
Industries

This chapter identifies systemically critical 
industries across the four countries. Identification 
is based on indicators such as share of energy 
consumption, employment generation, share 
in gross capital formation, and share of total 
exports and investments. The objective is to 
identify industrial sub-sectors which are large 
energy consumers as well as important to each 
of the economies based on their individual needs 
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Source: Deloitte, 201229

Graph 12: Trend in Average Electricity Prices Realised by Eskom per kWh

and competitive advantages. These industries 
therefore represent the low hanging fruit for 
catalysing improvements in efficiency of energy 
consumption. 

India

Industry accounts for nearly half the gross capital 
formation (GCF) of the Indian economy.30 As a 
share of total GCF, the contribution of industry 
peaked at 56.2 percent in 1995-96 in the period 
since 1991. This sector has continued to allocate 
a significantly high share of its income to capital 
formation ʹ a fundamental priority for the long-
term growth and sustainability of the Indian 
economy (Table 4). 

The manufacturing sector accounts for the highest 
share of industry GCF in India. Although India 
is one of the top 10 manufacturing economies 
in the world, India’s competitive disadvantage 

Table 4: Gross Capital Formation in Industry, India

Share of Sectors of 

Industry in overall 

GCF in Percent

2ϬϬ4ͲϬϱ 2ϬϬϴͲϬϵ 2Ϭ11Ͳ12

Mining 3.ϳ 3.6 3.8

Manufacturing 34.1 26.8 2ϳ.9

Electricity 5.3 6.3 6.8

Construction 5.4 5.ϳ 6.0

Share of Industry 
in GCF

48.4 42.5 44.4

Source: Economic Survey, 2012-13, Ministry of Finance, India

lies in the fact that its industrial economy has 
low-level technology, high input costs and poor 
infrastructure. India’s share in total manufacturing 
value added is a paltry 1.8 percent. Therefore 
India has fared better in the manufacture of 
medium- to low-technology products in labour-
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Table 5: Key Efficiency Metrics for the Organised Manufacturing Sector, India, 2010-11:

Fuel Consumption  as й of 
Total Kutput in 2Ϭ1ϬͲ11

Gross Value Added as a  of 

Total Kutput in 2Ϭ1ϬͲ11
Total Emoluments as й 

of Total Output

Share of Interest to 

Total Kutput in й

4.2 1ϳ.8 22 10.6

Source: Economic Survey, 2012-13, Ministry of Finance, India

intensive sectors, and production has remained 
resource-intensive as illustrated in Table 5.

The share of the Gross salue Added of the 
manufacturing sector as a percentage of total 
output has declined from a peak of 24.9 percent 
in 1996-9ϳ to 1ϳ.8 in 2010-11, indicating an 
increase in resource intensity of raw materials and 
other non-fuel inputs. High resource intensity has 
made the profitability of the sector considerably 
dependent on wages and interest rates. 

The steel and cement sectors are two of the 
largest manufacturing sub-sectors in India. The 
steel sector contributes nearly two percent of 
Indian GDP, whereas India is the second-largest 
producer of cement in the world. Both sectors are 
systemically critical and are intrinsically linked to 
the growth of the Indian economy as core sectors. 

Brazil

In 2012, the industrial sector31 in Brazil was 
responsible for 35 percent of final energy 
consumption (89 million toe). As presented in 
the graph below, within the industrial sector, 
specific sectors which deserve attention include 
foods and beverages production (2ϳ percent), 
pig-iron and steel (19 percent), paper and pulp 
(11 percent), chemicals (eight percent), and non-
ferrous and other metallurgical industries (eight 
percent).

According to the Brazilian Ministry of Labour, the 
manufacturing sector generated the largest share 
of employment in 2012, within which the food 
and beverages, textiles, chemicals, pulp and paper 
sub-sectors were some of the largest employers. 

According to estimates   from the Useful Energy 
Balance (BEU), the major portion of the technical 
potential for energy efficiency in Brazil lies in the 
residential, industrial and transport sectors. These 
together accounted for over 80 percent of final 
energy consumption in 2011. Considering the 
technical coefficients published in the BEU, it can 
be estimated that there is a technical potential of 
energy efficiency of approximately eight percent 
for the period 2012ʹ2021.33 Under its National 
Electrical Energy Conservation Programme 
(Procel), Brazil’s National Confederation of 
Industry conducted an assessment on energy 
conservation potential in 13 industrial sub-sectors 
for which aggregated results are presented in 
Table 6.

It is worth noting that the foods and beverages, pig 
iron and steel, and paper and pulp sectors stand 
out for their share in final energy consumption, 
employment, energy intensity and potential for 
energy conservation.

Russia

Industry35 takes the largest share of the total 
energy use and final energy consumption in 
Russia. Despite rapid industrial growth in 2000-
2008 (more than five percent annually on 
average36), energy consumption in the industrial 
sector in 2008 was lower than in 2000, though 
in 2010 the level seen in 2000 was exceeded 
again. Half of all the energy used in industry is 
consumed by two sub-sectors ʹ iron and steel 
production, responsible for 33 percent of total 
final energy consumption, and the chemicals and 
petrochemicals industry, covering 19 percent 
(without taking into account non-energy use). 
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Source: National Energy Balance 201332

Graph 13: Final Energy Consumption by Sector, Brazil

Table 6: Potential for Electricity Conservation in Selected Industrial Subsectors

Energy Use
Potential ;per yearͿ

SubͲsectors ǁith greatest conservation potential
1,000 toe GWh

Motive power 2,032.4 23,640
Steel  
Mining and quarrying 
Foods and beverages

Refrigeration 46.6 540
Foods and beverages 
Chemical 
Textiles

Electric ovens 3ϳ0.9 4,310
Steel  
Non-ferrous metals 
Ferro-alloys

Electrolysis 191.4 2,230
Non-ferrous metals 
Chemicals 
Paper and pulp

Lighting 60.2 ϳ00

Foods and beverages 
Textiles 
Mining and quarrying 
Paper and pulp

Other 2.4 30 Mining and quarrying

TOTAL 2,ϳϬ3͘ϵ 31,4ϱϬ

Source: ConfederaĕĆo Nacional da IndƷstria – CNI, 200934
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Iron and steel

Chemical and petrochemical

Non-ferrous metals

Non-metallic minerals

Machinery

Mining and quarrying

Food and tobacco

Paper, pulp and printing

Other

19%

5%11%
6%4%

6%
5%

11%

33%

ΎExcluding energy sector and non-energy use
Source: International Energy Agency

Graph 14: Break up of Energy consumption in 
Industry, Russia, 2012* 

Non-metallic minerals’ producers consume 11 
percent of all the energy used in industry, and 
enterprises specialising in machinery and food and 
tobacco each consume six percent (Graph 14).

Significant potential for reducing energy intensity 
lies in industry. Most of Russia’s industrial sub-

sectors are still less energy efficient than those 
in developed countries, as evidenced from 
consistently higher share of expenses on fuels and 
power in the prime cost of industrial production 
(given that energy prices in Russia are still much 
lower than in developed countries, this indicator 
actually underestimates the real gap in energy 
efficiency). 

Taking into consideration share in total energy use, 
potential for energy savings and their structural 
relevance for the Russian economy, it is possible 
to identify three industrial sub-sectors which are 
of greatest interest in terms of catalysing greater 
enterprise efficiency. These sectors are outlined in 
Table ϳ.

South Africa

Manufacturing, which is energy-intensive, is the 
second-largest contributor to the South African 
GDP at 15.4 percent, while mining and quarrying 
contribute five percent. Historically, mineral 
extraction provided the bulk of South Africa’s 
exports and jobs. However, due to a range of 
factors,3ϳ its share of GDP has dropped from its 
peak in the 19ϳ0s, when it comprised  
one-fifth. Historically the South African industry’s 
competitiveness has been built on low electricity 

Table 7: Some characteristics of Target Sectors

Sector Total energy use 

;excluding nonͲ
energy use of 

fuelsͿ, mtoe, 2Ϭ12

Share in 

total energy 

use, й, 2Ϭ12

Share in 

GDP, й, 
2012

Share in 

exports 
of goods, 

й, 2Ϭ12

Number of 

employed, 

thousand, 

2011

Share of employed 

in industrial 

sector,ΎΎΎ й, 2Ϭ11

Energy 249.0Ύ 25.2Ύ 13,2 ϳ0.4 2253.1 16.9

Iron and steel 55.5 ϳ.5 2.5 8.5 998.2ΎΎ ϳ.5ΎΎ

Chemicals and 
petrochemicals

2ϳ.6 3̀ϳ 1.3 6.1
665.9ΎΎ 5.0ΎΎ

ΎExcluding losses in the process of distribution
ΎΎ Employment in metallurgy and chemicals and petrochemicals is underestimated as it does not include such activities as extraction of metal 
ores and raw material for fertilisers. They are included by the Russian Statistical Service in the single group “Extraction of non-energy minerals” 
for which data is not detailed. Employment in these two activities can be crudely estimated at 300,000-400,000.
ΎΎΎ Industrial sector includes extraction of minerals, manufacturing activities and manufacturing and distribution of electricity, gas and water.
Sources: International Energy Agency, Russian Statistics Service, Federal Customs Service
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tariffs. There are many factors that in the past38 
had a bearing on the level and trend in electricity 
tariffs. A discussion on these is beyond the 
scope of this paper and it suffices to say that 
in 2006, South Africa had the lowest industrial 
electricity tariffs in the world. This had two broad 
consequences. First, South Africa became an 
appealing destination for investment in energy-
intensive industries; second, the manufacturing 
industry in general became electricity-intensive. 

The industrial sector consumed slightly over 
65 percent of the final energy supplied in the 
country in 2009. Within the industrial sector, the 

manufacturing industry ʹ which includes various 
sub-sectors such as iron and steel, chemicals, non-
ferrous metals, non-metallic minerals, pulp and 
paper, food and tobacco, and other unspecified 
industries ʹ is the largest consumer of energy. It 
consumed 49 percent of the final energy supplied 
in the country in 2009. The largest sub-sector is iron 
and steel, which consumes 29 percent of the total 
energy used by the industry sector (Graph 15). 

A 2011 study41 profiling 13 industries in South 
Africa in 2006 shows that basic metals (which 
includes iron and steel and non-ferrous metals), 
mining and quarrying and non-metallic minerals 

Source: Department of Energy, Republic of South Africa, 201040

Graph 15: Energy Consumption by Industry, South Africa, 200639

Iron and Steel

Machinery

Mining and Quarrying

Non-ferrous Metals

Non-metallic Minerals

Non-specified (Industry)

Paper, Pulp and Printing

Textile and Leather

Wood and Wood Products

Chemical and Petrochemical

Construction

Food and Tobacco

27.4%
13.8%

25%

0.9%

0.2%

0.1%

1.5%
0.4%

16%

5%5%

0.2%

Table 8: Electricity intensity and output share per sector in South Africa, 2006

Sectors Electricity intensity GWhͬΨ million ;PPPΎ adjustedͿ Ranking

Basic metals 1.095 1

Mining and quarrying 0.634 2

Non-metallic minerals 0.524 3

Agriculture and forestry 0.316 4

Paper, pulp and printing 0.20ϳ 5

Ύ Purchasing Power Parity
Source: Inglesi-Lotz and Blignaut 2011
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Source: Compiled by the authors 

Graph 16: Normal Distribution of Emission Intensity of Steel Sector, India, 2008-2011

form the most electricity-intensive industries (Table 
8). A 2008 study42 based on 2002 data brings out 
the dependence of the manufacturing sector on 
electricity costs. It showed that 24 of the top 30 
most electricity-dependent industries, by way 
of share of electricity costs in total costs in the 
country, are in the manufacturing sector.

Assessing Efficiency Detrics of Indian 
Manufacturing Sector

In this section of the report, the emission 
intensity43 and financial metrics of some of the 
largest Indian companies in the steel and cement 
sub-sectors, identified as systemically critical to 
the Indian economy, are analysed. The focus is on 
India to serve as an example of a developing and 
emerging country. 

Steel Sector

India is the world’s fifth-largest steel producer, 
accounting for a five percent share of global 
crude steel production. India’s steel production 
is domestically focused with only six percent of 

finished and semi-finished steel products exported 
in 2010. Most of the steel is made through one 
of two basic technologies͗ blast furnace (BF) 
and basic oxygen furnace (BOF). The scrap/
electric arc furnace (EAF) technology is much 
less energy-intensive than BF/BOF. Significant 
energy savings can be achieved by switching 
from BF/BOF to scrap/EAF production, but such 
technological changes are limited by factors such 
as availability of scrap and demand for higher 
grades of steel. Currently, almost ϳ0 percent of 
global steel is produced by BOF. In China, India and 
other emerging economies, the BF/BOF route is 
expected to continue to dominate production.

According to the International Energy Agency, the 
iron and steel industry accounts for approximately 
four to five percent of total global carbon 
emissions. This high energy consumption makes 
the way the firms in the sector manage energy 
inputs a crucial component of their financial 
performance. In India, the mean emission intensity 
of the largest companies in the steel sector has 
risen by over 12 percent from Fz 2008 to Fz 2011. 
Although there was a decline in mean emission 
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intensity in Fz 2011, the variance of emission 
intensity rose by nearly eight percent. This means 
that alongside the decline in mean levels of 
emission intensity, the dispersion from the mean 
also increased. 

In the graph below, it is clear that the largest 
companies ʹ Tata Steel, SAIL and :SW Steel 
ʹ command a significant proportion of total 
revenues of the firms assessed (over ϳϳ percent) 
and are responsible for over ϳ0 percent of the 
total GHG emissions in the sector. Revenues are 
seen to be positively correlated with emission 
intensity (as the upward sloping emission intensity 
trend line shows). However, this is largely because 
the relatively smaller companies exhibit erratic 
efficiency performance.

The varying level of emission intensity in the 
steel sector is not well explained by expenses on 
power and fuel as a percentage of revenue. This 
is because the trend line is distorted by a few 
outliers. It is natural for economies of scale to be 
a factor in terms of revenues generated. Larger 

companies (such as :SW Steel, Tata Steel and SAIL) 
are able to acquire and run the latest technologies, 
and therefore spend much less on fuel and power 
than the relatively smaller companies (such as 
Nava Bharat sentures and :ai Corp). Furthermore, 
the amount spent as a proportion of revenue on 
power and fuel varies considerably amongst the 
smaller companies, but the variation is smoother 
amongst the larger companies.   

Cement Sector

India is the second-largest cement manufacturer 
in the world after China, accounting for around 
six percent of total global production. The sector 
contributes over 1.3 percent of total GDP. There 
are over 150 large cement plants, with an installed 
capacity exceeding 230 million tonnes. According 
to the Indian Government’s inventory of GHG 
emissions, in 200ϳ, 56 percent of cement sector 
emissions were from the industrial process 
and the rest from fossil fuel combustion. (The 
manufacturing process requires heat generation as 
well as electricity.) The energy required to produce 

Source: Compiled by the authors 

Graph 17: Revenue and Emission Intensity Trend of Steel Sector, India, 2011
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cement is significant, inputs costs are high and 
many companies generate power from captive 
plants. 

Capital-intensive production, requiring sustained 
investment in energy and core production 
resources, means that small players find it hard to 
compete. It is thus no surprise that the production 
from large cement plants with capacity above one 
million tonnes per annum accounts for close to 90 
percent of the total production in the country. The 
mean emission intensity of the largest companies 
assessed in the sector has decreased over Fz 2008-
Fz 2011 by 12.26 percent (Graph 19). However, 
the variance has increased simultaneously, by 
approximately 90 percent. Most of the companies 
have been moving away from the mean towards 
the higher side of emission intensity distribution.

The trend line of emission intensity for Fz 2011 
slopes downwards across the various firms, 

indicating that emission intensity of relatively 
larger firms is lower than that of small firms. The 
largest three firms in terms of revenues, Ultratech 
Cements, ACC and Ambuja, account for over 60 
percent of industry revenues as well as over 62 
percent of GHG emissions. Lesser variation in 
emission intensity performance is seen amongst 
the higher-revenue generating companies. 

Among the large manufacturing sub-sectors, 
companies in cement have one of the highest 
expenditures on power and fuel as a percentage of 
revenue. While India Cements spends the highest 
on power as a percentage of revenue at around 
26 percent, Prism Cements spends only around 14 
percent. This gives some insight into why Prism 
Cement has the lowest emission intensity in the 
cement sector. The absence of a clear trend within 
the sector points to the variation in sources of 
fuel and technologies being used by the cement 
companies.

Source: Compiled by the authors 

Graph 18: Revenue and Emission Intensity Trend of Steel Sector, India, 2011
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Source: Compiled by the authors 

Graph 19: Normal Distribution of Emission Intensity of Cement Sector 2008 - 2011
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Graph 20: Revenue and Emission Intensity Trend of Cement Sector, 2011
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Policy Drivers of Energy Efficiency

The systemic risks associated with climate change, 
coupled with pressures of competitiveness of 
production in the global economy, highlight the 
need for policies on energy efficiency, especially 
in industrial sub-sectors such as those identified 
by this report. Moreover, better energy disclosure 
practices can lead to improved accountability 
and encourage transparency across industry. This 
chapter aims to aggregate the main disclosure 
policies and energy efficiency policies in the four 
countries considered in this report. 

India

In attempting to respond to the dual challenges 
of resource scarcity and climate change, India 
made a voluntary commitment to reduce its 
emission intensity (of GDP) by 20-25 percent 
from 2005 levels by 2020 at the Convention 
of Parties meeting held in Copenhagen in 
2009. This was largely to be met through 

Source: Compiled by the authors 

Graph 21: Revenue and Emission Intensity Trend of Cement Sector, 2011

energy efficiency gains. The National Action 
Plan on Climate Change released by the Prime 
Minister’s Council on Climate Change in :une 
2008 mandated the creation of eight missions 
to address climate change and resource scarcity 
in the country. The Council is also responsible 
for periodically reviewing and reporting on each 
mission’s progress. One such mission, which 
deals directly with energy efficiency policies and 
their implementation, is the National Mission for 
Enhanced Energy Efficiency (NMEEE). The Indian 
government has recognised that it is important to 
promote efficient energy use to simultaneously 
address resource scarcity and climate change. 
Building on the Energy Conservation Act, 2001, 
it has focused on the following energy efficiency 
initiatives͗

Perform Achieve Trade Scheme: A market-based 
mechanism to enhance the cost effectiveness 
of improvements in energy efficiency in energy-
intensive large industries, through certification of 
energy savings that can be traded. 
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Market Transformation for Energy Efficiency: It is a 
scheme to accelerate the shift to energy-efficient 
appliances in designated sectors through measures 
which make the products more affordable. Specific 
components under this programme include project 
preparation to utilise external funds for energy 
efficiency.

Efficiency Financing Platform: The NMEEE 
mandated the creation of mechanisms that 
would help finance demand-side management 
programmes in all sectors by capturing future 
energy savings under an Energy Efficiency 
Financing Platform. The Energy Efficiency Services 
Ltd. has been created as a corporate entity to 
provide market leadership.

The Framework for Energy-Efficient Economic 
Development: This has been set up to achieve the 
dual objectives of providing risk guarantees, etc., 
to lenders such as banks and venture capital funds, 
and provide incentives for Central Public Sector 
Undertakings to pursue energy efficiency projects.

Disclosures Framework

In the Companies (Disclosure of Particulars in the 
Report of Board of Directors) Rules, 1988, under 
the Companies Act, 1956, India, it is stated that 
͞΀e΁very company shall, in the report of its board 
of directors, disclose particulars with respect to A) 
conservation of energy, B) technology absorption.͟  
The Rules make it mandatory for companies which 
are part of energy-intensive industrial sectors such 
as steel and cement to disclose their total energy 
consumption and energy consumption per unit of 
production. The format for reporting is given in 
Table 9 in the ͞Form for Disclosure of Particulars 
with respect to Conservation of Energy͟ (͞Form A͟)͗

Within the voluntary reporting domain, the 
National soluntary Guidelines on Social, 
Environmental and Economic Responsibilities of 
Business were notified by the Indian Ministry of 
Corporate Affairs in 2011. There are a number 
of suggestions around ethics, transparency, 

accountability, etc. There are also suggestions on 
instituting environment management systems, 
reporting on environmental performance and 
creating support throughout the value chain for 
adopting better awareness of material risks.

Brazil

Over the last decades, many government policies 
and programmes have been formed to promote 
energy efficiency in Brazil. The creation of the 
National Programme for Electricity Conservation 

Table 9: Power and Fuel Consumption*

1.  Electricity

a)  Purchased Units

Total Cost

Rate / Unit

b)  Own Generation

i. Through Diesel Generator

Units in Kwh

Units per ltr. of diesel oil

Cost / Unit

ii. Through steam turbine / generator

Units in Kwh

Yuantity per ltr. of fuel oil / gas

Cost / Unit

2͘  Coal ;specify Ƌuality and ǁhere usedͿ

Yuantity (tonnes)  

Total Cost 

Average Rate

3.  Furnace Oil

Yuantity (k. ltrs.) 

Total Cost

Average Rate

4͘  Kthers ͬ Internal Generation ;Give DetailsͿ 

Yuantity

Total Cost

Rate/Unit

ΎThe table is applicable to medium enterprises and larger categories 
registered in India44
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(Procel) in 1985 aimed at promoting the rational 
use of electricity and increasing energy efficiency. 
Currently, it is split into different programmes 
focused on equipment, building, industry, lighting, 
and environmental sanitation, among others.  
Table 10 highlights the key policies and 
programmes that comprise Brazil’s energy 
efficiency framework. 

Disclosures Framework

Currently, there is no (federal) mandatory GHG 
emission reporting requirement for Brazilian 
companies. Only two states (Sao Paulo, Rio de 
:aneiro) require GHG inventories for installations 
operating in their jurisdiction. The states of Minas 
Gerais and ParanĄ have established a public registry 
through which companies receive incentives 
(discount in licensing fee) for voluntary GHG 

Table 10: Energy Efficiency Framework, Brazil

National Programme for 
Electricity Conservation ʹ 
Procel (1985)

This programme aims at promoting the rational use of electricity and increasing 
energy efficiency. Currently, it is split in different verticals focused on equipment, 
building, industry, lighting, environmental sanitation and others. Procel Industry, 
for instance, aims at encouraging the adoption of efficient practices in electricity 
use by the industrial sector, micro and small companies, and commerce, by 
identifying energy-saving potential. According to the Brazilian government, the 
programme achieved nine TWh of energy savings in 2012, corresponding to two 
percent of country’s annual electricity consumption and 624,000 tCO2e of avoided 
emissions.45 

National Programme for the 
Rational Use of Petroleum and 
Natural Gas Products (1991)

The programme stimulates efficiency in oil and gas products used mainly in 
residential, industrial and transportation sectors through technological evaluation 
analyses, educational initiatives and labelling for efficient vehicles and equipment.

Energy Efficiency Programme 
(Federal Law n. 9991/2000)

Managed by the Brazilian Electricity Regulatory Agency, the programme requires 
companies operating in the power sector to invest a minimum percentage (ranging 
from 0.25 percent to 0.50 percent) of their operational net revenues in energy 
efficiency programmes.

National Policy for 
Conservation and Rational 
Use of Energy (Federal Law n. 
10295/2001)

The policy mandates the establishment of maximum levels of specific energy 
consumption, or minimum levels of energy efficiency, of energy consuming 
machines and equipment produced and commercialised in the country.

Brazilian Labelling Programme Coordinated by the National Institute for Metrology, Standardization and Industrial 
Yuality, this programme provides information on the efficiency performance of 
products, especially home appliances.

emissions reporting. In light of these sub-national 
initiatives, as well as considering possible future 
information requirements for the adoption of 
economic instruments for emissions mitigation, the 
federal government has created an inter-ministerial 
working group for the establishment of a national 
registry of GHG emissions aiming at collecting data 
at the installation level, but a political decision to 
implement it is still to be made.

The BMΘF Bovespa, the national stock exchange, 
has recommended that as of 2012, listed 
companies must state whether they publish a 
regular sustainability report or similar document 
and where it is available, or if not, explain 
why. This initiative entitled ͞Report or Explain͟ 
encourages companies to progressively adhere to 
the practice of reporting information and results 
which are related to environmental, social, and 
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The probability of achieving this goal is very low 
because with falling budget revenues in 2014 (as a 
consequence of falling oil prices), the expenditure 
on energy-saving initiatives is decreasing.48

Disclosures Framework

On 20 :uly 2010, amendments to the order of the 
Federal Service of Financial Markets ͞On approval 
of regulations on disclosure of information 
by issuers of securities͟ were passed. These 
amendments specify that all the :SCs should 
disclose information on the volume and cost of 
each of their energy sources used in the reporting 
year.49 But in practice, this data is only detailed 
in some cases, while only the total volume of 
consumed energy is disclosed in others. There are 
companies which do not provide information on 
energy consumption but describe the results of 
energy-saving initiatives.

In Russia, there are no legal requirements on 
the disclosure of information on GHG emissions. 
According to a KPMG 2010 study, even among 
companies that provide sustainability reports, the 

corporate governance issues to their investors.46 
Energy efficiency performance is an intrinsic part 
of this reporting. 

Russia

Most of Russia’s legal requirements related to 
energy consumption were introduced in the federal 
law On Energy Saving and Energy  
Efficiency passed on November 11, 2009. The 
last article of the law contains instructions to the 
government on developing new ʹ or correcting 
previous ʹ legislation in order to introduce 
information on the volume and cost of energy 
resources, energy control devices and energy-saving 
potential in statistical form, as well as to oblige :oint 
Stock Companies (:SCs) to disclose information 
on energy consumption in annual reports.4ϳ Table 
11 highlights the key policies and programmes 
that comprise Russia’s energy efficiency-related 
requirements under the legislation.

Despite some positive changes, the plan to 
decrease the energy intensity of the Russian 
economy by 40 percent by 2020 seems distant. 

Table 11: Requirements under Legislation, Russia

Energy efficiency 
labelling

It covers all domestic appliances from 2011 and all computers and clerical aids from 2012.

Installing of control 
devices for better 
accounting of energy 
consumption levels

It stipulates that by 2011 all the companies and state agencies should be equipped with 
such devices. By 2012, control devices should be installed in the housing sector. All energy 
payments should be based on the data provided by control devices.

Energy certification All state agencies, government-owned companies, energy companies and firms whose 
annual energy costs exceed 10 million roubles should be inspected at least once every five 
years. They should receive energy certificates after the inspection, a copy of which should be 
provided to the Ministry of Energy.

Programmes of 
energy efficiency and 
energy saving

All state agencies, state-owned companies as well as regions and local communities should 
pass their own energy efficiency programmes. To save energy, economic agents are entitled 
to sign energy service contracts with specialised companies.

Establishing of an 
integrated state 
information system 
on energy efficiency

This system presupposes collecting all energy information from companies, local communities 
and regions, analysing this information and providing informational support for economic 
agents on their potential for improving energy efficiency. The new state institution, Russian 
Energy Agency, has been established to manage this system.
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share of those disclosing information on carbon 
emissions was just 22 percent. Moreover, only 
half of them provided information on their overall 
emissions while the others did not go beyond 
describing the results of specific carbon initiatives 
(notably within joint investment projects within 
the Kyoto protocol) or providing information 
on the emissions within specific industrial 
processes.50

Now the concept of monitoring, reporting and 
verification (MRs) is being prepared by the 
Russian government. According to preliminary 
plans, from 2016 onwards, all industrial and 
energy companies whose annual volume of direct 
GHG emissions exceeds 150 ktCO2e, as well as 
all air and railroad transport companies, should 
provide information on their GHG emissions. 
From 201ϳ the MRs system will be expanded to 
all industrial and energy companies with annual 
GHG emissions exceeding 50 ktCO2e, as well as to 
all the water transport companies. Alongside, a 
pool of independent auditors will be created for 
verification.51

South Africa

Energy efficiency first appeared on the national 
agenda in South Africa in 2005 with the 
formulation of the National Energy Efficiency 
Strategy. This strategy sets a national final energy 
demand reduction target of 12 percent by 2015, 
and a voluntary sectoral target of 15 percent for 
industry.52 There are also other laws, regulations 
and policies that deal with energy efficiency.

The Electricity Regulation Act, 2006, provides 
for the Minister of Energy to prescribe energy 
efficiency measures. This has not been done to 
date, arguably because of the costs of such norms 
and standards on business. However, this Act has 
formed the basis for Regulations for Compulsory 
Norms and Standards for Reticulation Services 
in 2008 and Green Building Standards in 2011. 
In terms of the National Energy Act of 2008, the 
ministry also issued regulations pertaining to 

energy efficiency, including the minimum levels of 
energy efficiency in each sector of the economy; 
steps and procedures necessary for the application 
of energy efficiency technologies and procedures; 
and energy efficiency standards for specific 
technologies and processes. 

In addition, there is an Energy Efficiency Accord, 
which is a voluntary agreement between 24 
major industrial energy users, seven industrial 
associations and the government to collectively 
work toward achieving the government’s energy-
saving target. The accord has yielded positive 
energy savings. A quantitative assessment of all 
voluntary signatories showed that over 2,405 GWh 
of electricity was collectively saved by 15 of the 
36 Accord signatories who were able to report 
their information for Fz 200ϳ.53 More recently, 
the government has included energy efficiency-
related criteria in the Industrial Production Policy 
incentive scheme.

The South African National Standard 
SANS50001͗2011, published in :uly 2011 by the 
South African Bureau of Standards, provides for 
the implementation of the voluntary international 
ISO50001 standard by organisations in South 
Africa to improve their energy efficiency 
performance. This voluntary International 
Performance Measurement and serification 
Protocol is an example of the linkage of a 
voluntary mechanism with a legal instrument. 
It has been incorporated in tax legislation, and 
the government has indicated that energy audits 
will play an important role in its Energy Efficiency 
Strategy. The state power utility Eskom is making 
use of this tool to account for energy savings in its 
operations.54 

An area to watch out for in the policy arena in the 
future will be the carbon tax, which is proposed to 
be implemented from :anuary 2015. With this tax, 
it will be mandatory for installations emitting more 
than 0.1 GtCO2e annually or those which consume 
electricity that results in more than 0.1 GtCO2e 
annual emissions to report emissions. 
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Disclosures Framework

Currently, there is no mandatory energy reporting 
requirement in South Africa. Reporting takes 
place only when businesses claim tax incentives 
for energy efficiency under the Regulations on 
the Allowance for Energy Efficiency Savings, 2011, 
in which firms must prove their energy savings 
through professional measurement and verification. 
zet companies often disclose carbon emissions in 
sustainability reports or on company websites, and 
carbon data is likely to be increasingly reported 
in annual reports under the :ohannesburg Stock 
Exchange (:SE) mandatory reporting framework 
(applicable to the largest listed companies).
Companies listed on the :SE must also comply 
with the King Code of Governance Principles for 
South Africa 2009 (King III) in terms of which they 
must issue an integrated annual report, defined 
as ͞a holistic and integrated representation of the 
company’s performance in terms of both its finance 
and its sustainability.͟ 55 

Although this includes reporting on environmental 
issues, there is no specific requirement that it 
should include an energy component. This is 
in contrast to more stringent codes such as the 
Combined Code of the United Kingdom, which is 
based on the ‘comply or explain’ principle; King III 
has opted for the more flexible ‘apply or explain’ 
approach to its principles and recommended 
practices.

Shared Experiences in Industrial 
Efficiency

In the preceding chapters, a discursive overview 
of the industrial and energy efficiency policy 
environment in Brazil, Russia, India and South 
Africa has been provided. The aim of this section is 
to aggregate shared experiences to highlight areas 
for mutual learning and future collaboration. 

Macro Trends

^cope for Energy Eĸciency 'ains: In all four 
countries assessed, certain industrial sub-sectors 
account for the largest proportion of energy 
consumption. For instance, Russia’s iron and steel 
production is responsible for 33 percent of total 
final energy consumption, and the chemical and 
petrochemical industry covers 19 percent (without 
taking into account non-energy use). The previous 
sections reflect that large energy efficiency savings 
can be made by targeted interventions in such 
energy-intensive sectors. In India, for instance, 
the government estimates that demand-side 
management in the industrial sector could create 
energy consumption efficiency gains of 10 to  
25 percent. 

Poǁer 'eneration ďy the Private ^ector: Over 
the next couple of decades, the private sector will 
play a more important role in energy generation. 
The decreasing role of the state creates mixed 
implications for overall energy efficiency. For 
instance, in Brazil, hydropower’s share has 
decreased (most of hydropower capacity is 
state-run), even as private sector electricity 
generation from fossil fuels has increased. In India 
it is generally acknowledged that over the next 
decades, as energy demand expands, a large share 
of power generation will have to come from the 
private sector. The government’s share of the 
Russian electricity sector is also expected to fall. 
These experiences necessitate mutual learning and 
experience sharing within the private sector. 

�ompetitiveness of /ndustries and Energy 

�onsumption: It is clear that in an increasingly 
resource-constrained world, the competitiveness 
of the industrial sector will be underpinned by the 
efficiency of resource consumption. For instance, 
in India, due to an increase in the resource 
intensity of raw materials and other non-fuel 
inputs, the profitability of the manufacturing 
sector has become dependent on wages and 
interest rates (both factors outside the control 
of business). In South Africa, electricity tariffs 
have historically been well below cost-effective 
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levels.  Consequently, there has been a ϳ8 percent 
increase in real electricity prices since 2008, which 
has affected the manufacturing sector severely. In 
both cases, negative externalities linked to energy 
can potentially erode industrial competitiveness 
unless efficiency of energy use is catalysed through 
policies and investments. 

Regulating Industrial Performance
dargeting Policies toǁard ^ectors ǁith Potential: 
One of the key elements of effective policy-making 
is recognising the importance of targeting low-
hanging fruit. Under Brazil’s Procel, the country 
has achieved 9 TWh of energy savings in 2012, 
corresponding to two percent of the country’s 
annual electricity consumption, and 624,000 
tCO2e of avoided emissions. Similarly, in India, the 
Perform Achieve Trade Scheme is a market-based 
mechanism to enhance the cost effectiveness of 
improvements in energy efficiency in large energy-
intensive industries through certification of energy 
savings that can be traded. 

�ǁareness through �isclosure: sarious disclosure 
regimes are in place for large companies in 
three of the four countries assessed. In India, 
the National soluntary Guidelines on Social, 
Environmental and Economic Responsibilities of 
Business were notified by the Indian Ministry of 
Corporate Affairs in 2011. Companies are to ‘Apply 
or Explain’ to the Securities Exchange Board of 
India on a format called Business Responsibility 
Reporting based on these national voluntary 
guidelines. South Africa has a King III Code which 
also follows the ‘comply or explain’ principle. 
In Brazil, listed companies (on BMΘF Bovespa) 
have to state whether they publish a regular 
sustainability report or similar document and 
where it is available, and if not, then explain why. 
In all these cases it is clear that gradual steps 
towards disclosures are being taken in order not to 
put high costs of compliance on companies. 

&iscal /ncentives for Energy Eĸciency: Fiscal 
incentives have been used extensively by the 

South African government to incentivise energy 
efficiency performance and disclosure. The South 
African National Standard SANS50001͗2011 
provides for the implementation of the voluntary 
international ISO50001 standard by organisations. 
Although this is a voluntary International 
Performance Measurement and serification 
Protocol, it is a good example of the linkage of a 
voluntary mechanism with a legal instrument ʹ tax 
rebates. This is an example of a policy which can 
be studied further. Indeed, integration of fiscal 
incentives within the framework of industrial 
policies in emerging and developing countries may 
represent a significant opportunity for improving 
efficiency performance. 

EnergyͲIntensive Sectors ʹ >essons from 
India

,igh sariaďility ǁithin ^ectors: The cement 
industry in India is an example of a sector where, 
even among the largest companies within the 
industrial sub-sector, there is large variation in 
efficiency of energy consumption. Similarly, the 
mean emission intensity of the steel sector has 
seen a rise of 12 percent over the time period 
assessed. This is mostly due to a large increase 
in variance between performance of different 
companies. There is a case to be made, therefore, 
for efficiency convergence within sectors, with 
policies and incentives enabling laggards to catch 
up with sector leaders. 

�onsolidation of Performance among the 

>argest �ompanies: In both the Indian sub-
sectors assessed, economies of scale seems 
to be a compelling reason for relatively better 
performance as measured by emission intensity 
and revenue indicators. In the steel sector, the 
three largest companies account for over ϳϳ 
percent of the revenues generated (from among 
the over two dozen companies assessed). There is 
also a direct correlation between larger revenues 
and lower emission intensities among these 
companies. In the cement sector, the largest three 
firms make up over 60 percent of total revenues, 
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and lesser variation is seen among higher revenue-
generating companies. 

Poǁer and &uel /nput �osts �īect �usinesses 

�symmetrically: As indicated earlier, negative 
externalities for business profitability have arisen 
from a number of energy-related sources. In 
India’s steel sector, there is a positive correlation 
between expenditure on power and fuel as a 
percentage of revenue and emission intensity 

within assessed companies. Companies in the 
cement sector are highly resource-intensive, 
and there is therefore an absence of a clear co-
rrelation between power and fuel expenditures 
and varying levels of emission intensity. Evidently, 
factors such as processes used, technology 
employed, as well as scale of operations, are 
all responsible for efficiency performance, and 
policies targeting efficiency must be calibrated 
accordingly. 
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