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FOREWORD

In September 2015 the international community will adopt 
a new generation of targets, the Sustainable Development 
Goals (SDGs), defining how we believe a better world 
should look and how we can achieve it. For the first time, 
energy looks set to be fully recognized as a fundamental 
pillar of development in its own right—a precondition for 
progress in a wealth of other areas from health and edu-
cation to jobs and gender equality. Energy production and 
consumption also need to be sustainable, if we are to avert 
catastrophic changes to our climate that will affect us all.

The UN’s Sustainable Energy for All (SE4All) initiative, a 
multistakeholder partnership uniting the public sector, pri-
vate sector and civil society, is seen by many as the logi-
cal rallying point for action on a sustainable energy SDG. 
With its three interlinked targets—ensuring universal access 
to modern energy services, doubling the global rate of im-
provement in energy efficiency, and doubling the share of 
renewable energy in the world’s energy mix, all by 2030—it 
provides a road map for a future in which ending  energy 
poverty does not have to come at the expense of the planet.

But as inspiring as these ambitious targets are, the action 
needed to reach them can easily lose both momentum 
and direction if there is no clear way to gauge progress. 
We need to see what is or isn’t working, what to celebrate, 

and where we need to push harder. We need milestones 
along the way. Targets alone are meaningless without a 
credible and broadly accepted way of measuring whether 
they are actually being met.

SE4All’s first Global Tracking Framework (GTF) in 2013, 
produced by energy experts from 15 agencies under the 
leadership of the World Bank and the International Energy 
Agency (IEA), provided that monitoring system. Even-
handed and methodologically rigorous, it drew on data 
up to 2010 to provide a comprehensive snapshot of the 
status of more than 180 countries in terms of energy ac-
cess, action on energy efficiency and renewable energy, 
energy consumption, and policy measures taken by suc-
cessful countries. It identified places where the greatest 
gains can and should be made in each of these areas, the 
challenges and the success stories.

Two years later, with that baseline in place, we can already 
start to measure whether action on sustainable energy is 
bearing fruit. This second edition of the GTF, coordinated 
once again by the World Bank and IEA along with the En-
ergy Sector Management Assistance Program (ESMAP), 
and now with even broader support from more than 20 
agencies, draws on new data from the period 2010–2012. 
It provides an update of how the world has been moving 
toward the three objectives over that period, assesses 
whether progress has been fast enough to ensure that the 
2030 goals will be met, and sheds light on the underlying 
drivers of progress.

GTF 2015 also explores a number of complementary 
themes. It includes a new chapter that provides essential 
context on the complex links between energy and four 
other key development areas: food, water, health, and 
gender. It provides further analysis of the financial cost of 
meeting the SE4All objectives, as well as the geographi-
cal and technological distribution of the investments that 
need to be made. It explores the extent to which countries 
around the world have access to the technology needed 
to make progress toward the three targets. And it identifies 
the improvements in data collection methodologies and 
capacity building that will be needed to provide a more 
nuanced and accurate picture of progress over time.

Part of this will involve reflecting the kind of complexity 
on the ground that cannot be captured by simple binary 
questions such as: Does this household have electricity 
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access or not? For example, it may have power, but only 
for a short time in the day, or suffer unpredictable outages. 
To address the shortcomings of reporting energy access 
in a binary fashion, a new multitier framework designed by 
the World Bank has been piloted in a few locations, and 
plans are under way to launch a global access survey that 
will allow such data to be available in a standardized way 
for many countries.

Similar efforts are needed for better tracking of energy ef-
ficiency, requiring detailed reporting on activities and en-
ergy consumption by sector and individual end use. Coun-
tries will need to put resources and effort into collecting 
and reporting this more nuanced data, and international 

organizations will need to aggregate information from dis-
parate sources to produce a consistent overall view.

In some areas, GTF 2015 shows clear advances toward 
the SE4All targets. That is a reason to celebrate, without 
becoming complacent. In other areas the picture is less 
positive—a reason to redouble our efforts. Most important, 
GTF 2015 provides tangible findings that will help to galva-
nize and guide further action, within a coherent framework 
that is ready to underpin a future sustainable energy SDG.

—Kandeh Yumkella 
Secretary General’s Special Representative for 
Sustainable Energy for All
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Key findings
The first SE4ALL Global Tracking Framework (GTF 2013) 
established a consensus-based methodology and iden-
tified concrete indicators for tracking global progress to-
ward the three SE4ALL objectives. One is to ensure uni-
versal access to modern energy services. The second is 
to double the global rate of improvement in energy effi-
ciency. And the third is to double the share of renewable 
energy in the global energy mix. GTF 2013 also presented 
a data platform drawing on national data records for more 
than 180 countries, which together account for more than 
95 percent of the global population. And it documented 
the historical evolution of selected indicators over 1990–
2010, establishing a baseline for charting progress.

GTF 2015 presents an update on how fast the world has 
been moving toward the goal of sustainable energy for 
all.

This second edition of the SE4ALL Global Tracking Frame-
work (GTF 2015) provides an update on how fast the world 

has been moving toward the three objectives. Based on the 
latest data, it reports progress on selected indicators over the 
two-year tracking period 2010–12 and determines whether 
movement has been fast enough to meet the 2030 goals.

Overall progress over the tracking period falls 
substantially short of what is required to attain the 
SE4ALL objectives by 2030.

Across all dimensions of sustainable energy for all — 
whether access, efficiency, or renewables — the rate of 
progress during the 2010–12 tracking period falls sub-
stantially short of the rate that would be needed to ensure 
that the three objectives are met by 2030 (figure 1). Nev-
ertheless, the 2010–12 tracking period does present some 
encouraging acceleration in progress relative to what was 
observed in prior decades.

Efforts must be redoubled to get back on track; 
particularly in countries with large access deficits and 
high energy consumption whose rate of progress carries 
substantial weight in the global aggregate.

Figure 1. How far is the rate of progress from that required to attain SE4ALL?

Annual growth rates (%)

Progress 2000–10 Progress 2010–12 Target rate SE4ALL
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Modern renewable
energy share in

total final energy
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Renewable energy share
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energy consumption
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primary energy intensity

Universal access
to non-solid fuels

Universal access
to electricity 

Source: world Bank global electrification database 2015; IeA, Un, and wdI data (2014); analysis by the International renewable energy Agency based on 
IrenA (2014).

Note: Figure shows average annual growth rates for access to electricity and non-solid fuels, and compound annual growth rates for renewable energy and 
energy efficiency.
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There have been notable advances in electrification — 
driven primarily by India — but progress in Africa remains 
far too slow.

The annual growth in access to electricity during the track-
ing period reached 0.6 percent, approaching the target 
growth rate of 0.7 percent required to reach universal ac-
cess by 2030, and certainly much higher than the growth 
of 0.2 percent registered over 2000–2010 (see figure 1).

As a result, the global electrification rate rose from 83 per-
cent in 2010 to 85 percent in 2012. This means that an 
additional 222 million people — mainly in urban areas — 
gained first time access to electricity; more people than 
the population of Brazil, and well ahead of the 138 million 
population increase that took place over the same period. 
Overall, the global electricity deficit declined from 1.2 bil-
lion to 1.1 billion. Global progress was driven by significant 
advances in India, where 55 million people gained access 
over 2010–12.

In order to advance towards universal access to electric-
ity, countries need to expand electrification more rapidly 
than demographic growth. Out of the 20 countries with the 
largest electrification deficit, only 8 succeeded in doing so 
(figure 2a). For Sub- Saharan Africa as a whole — the re-
gion with by far the highest access deficit — electrification 
only just managed to stay abreast of population growth; 

although even this represents progress compared to ear-
lier decades.

By contrast, access to clean cooking continues to fall 
behind population leading to negligible progress overall.

The annual growth in access to non-solid fuels during the 
tracking period was negative 0.1 percent, comparable to 
what was registered during the 2000–2010 period, and 
woefully short of the 1.7 percent target growth rate re-
quired to reach universal access by 2030 (see figure 1).

As a result, primary access to non-solid fuels barely 
rose from 58 percent in 2010 to 59 percent in 2012. This 
means that only 125 million additional people — mainly in 
urban areas — gained first time access to non-solid fuels; 
no more than the population of Mexico and falling behind 
the 138 million population increase that took place over 
the same period. Overall, the global access deficit barely 
moved from 2.9 billion; concentrated in rural areas of Africa 
and Asia. Out of the 20 countries with the largest access 
deficit, only 8 succeeded in expanding access to non-solid 
fuels more rapidly than population growth (figure 2b).

Traditional methods for measuring energy access 
significantly underestimate the scale of the challenge.

Traditional measures of energy access reported above, 
which focus on grid connections, are not able to capture 
broader deficiencies in the affordability, reliability and qual-
ity of service. This report presents an emerging multi-tier 
approach to access measurement that is able to capture 
these broader dimensions.

New evidence from the city of Kinshasa in the Democratic 
Republic of the Congo shows that — whereas traditional 
access indicators report 90 percent access to electricity 
due to widespread grid connections in the city — the multi-
tier approach rates access at only 30 over 100 due to ex-
tensive limitations in hours of service, unscheduled black-
outs and voltage fluctuations. The reality is that the streets 
of Kinshasa are dark on most nights and that few house-
holds can actually use the electrical appliances they own.

Progress in reducing global primary energy intensity 
over the tracking period was substantial, though still 
only two-thirds of the pace needed to reach the SE4ALL 
objective.

Primary energy intensity—the global proxy for energy 
efficiency, and influenced as well by changes in the 

energy has a key enabling role in food security and nutrition.

Vanessa lopes Janik/© world Bank
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Figure 2. High-impact countries, progress toward targets, 2010–12
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structure of the world economy—improved by more than 
1.7 percent a year over the tracking period, considerably 
more than in the base period 1990–2010. The incremen-
tal change in energy intensity from 2010 to 2012 alone 
avoided primary energy use of 20 exajoules (EJ) in 2012, 
or more energy than Japan used that year. Still, the rate of 
improvement is nearly a full percentage point slower than 
the SE4ALL objective of an average annual 2.6 percent 
improvement between 2010 and 2030 (see figure 1).

Eight of the top 20 energy consumers—collectively re-
sponsible for nearly three-quarters of global energy 
use in 2012—had intensity improvements exceeding 
the 2.6 percent a year objective (figure 2c). These were 
mainly high-income countries recovering from recession, 
including Japan, Germany, the United States, France, 
Italy, and Canada, demonstrating that mature economies 
can achieve significant economic growth decoupled from 
rising energy consumption. But several large emerging 
countries also had high rates of improvement, notably 
Indonesia, South Africa, and (in a reversal from previous 
performance) Saudi Arabia. Russia, the most energy-in-
tensive of the group due in part to its large fossil fuel pro-
duction, showed only a marginal decline in energy inten-
sity. Among the top energy consumers, only Brazil and 
Nigeria experienced rising intensity in the tracking period.

Of end-use sectors, industry was the largest contributor 
to reduced energy intensity between 2000 and 2012, both 
as efficiency increased and as the share of output from 
energy-intensive products declined. Transport followed 
closely in contribution to lower intensity, since fuel econ-
omy standards have had a major impact even as motor 
vehicle use has surged. Energy supply sectors have seen 
some improvement in efficiency, as with the declining 
midstream losses in the natural gas industry. Electricity 
transmission and distribution losses are falling, and many 
countries are using more-efficient gas-fired plants. But 
continued expansion of coal-fired capacity has led the 
average thermal efficiency of fossil power generation to 
stagnate.

The growth of renewable energy final consumption 
continued to accelerate in recent years, but to achieve 
the SE4ALL objective, the rate of progress will need to 
increase over 50 percent.

The share of renewable energy in total final energy con-
sumption (TFEC) grew from 17.8 percent in 2010 to 
18.1 percent in 2010–12. This represents a net incre-
ment in annual RE consumption of 2.9 exajoules (EJ), 

equivalent to energy consumption of Pakistan or Thailand 
in 2012. The increment resulted from both an acceleration 
in the growth of renewable energy and a deceleration in 
the growth of TFEC. Global renewable energy consump-
tion grew at a compound annual growth rate (CAGR) of 
2.4 percent over the tracking period, while global final en-
ergy consumption grew at only 1.5 percent. But the an-
nual growth to attain the SE4ALL objective in renewable 
energy—including traditional uses of solid biofuels—is es-
timated at 3.8 percent (see figure 1).

The consumption of modern renewables (which exclude 
solid biofuels used for traditional purposes) grew even 
more rapidly, at a compound annual growth rate of 4 per-
cent. Still, an annual growth rate of 7.5% would be required 
to attain the SE4ALL objective with modern renewables.

Five out of the top 20 largest energy consumers suc-
ceeded in increasing their annual growth in the consump-
tion of modern renewables above 7.5% during the track-
ing period 2010–12 (figure 2d). These countries included 
Nigeria, China, Korea, United Kingdom and Australia. In 
large middle income countries, such as China and Nige-
ria, increases in the share of modern renewables (such 
as hydro, wind and solar) were offset by reductions in the 
share of traditional uses of solid biofuels. Thanks largely 
to China, East Asia increased consumption of modern re-
newables more than other regions.

modern energy provision is a critical enabler of universal health coverage.

nick van Praag/© world Bank
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The uptake of renewable energy was stronger in electricity 
generation than in heat production or transport during the 
tracking period. The share of renewable energy consump-
tion in the electricity sector rose by 1.3 percent over the 
tracking period, compared with much smaller increases 
in heating at 0.3 percent and transport at 0.1 percent. In 
both tracking years, renewable energy power genera-
tion capacity additions accounted for half of all capacity 
additions.

Declining technology costs have certainly helped foster 
growth of renewable consumption. In particular, solar PV 
(photovoltaic) saw rapidly declining costs, with PV module 
prices halving between 2010 and 2012. Increased use of 
solar energy accounts for a fifth of the increase of modern 
renewable energy consumption over the tracking period, 
behind wind (a fourth) and hydro (a third).

Today’s investment flows of $400 billion a year would 
need to triple to achieve the necessary pace of progress.

A partial explanation for slow progress on sustainable en-
ergy objectives is the shortfall in investment. Global invest-
ment in areas covered by the three objectives was esti-
mated at around $400 billion in 2010, while requirements 
are in the range of $1.0–1.2 trillion annually, requiring a 
tripling of current flows (table 1).

The bulk of these resources are needed for energy effi-
ciency and renewable energy — about $500 billion per year 
for each — although the shortfall in energy efficiency invest-
ment is substantially larger than the shortfall of investment 

table 1. Annual global investment— actual and required ($ billion)

Annual 
investment

Universal 
access to 

modern energy 
services

Universal 
access to 

modern energy 
services

Doubling the 
global rate of 
improvement 

in energy 
efficiency

Doubling 
the share of 
renewable 

energy in the 
global mixa

Source Electrification Cooking Energy efficiency Renewable energy Total

Actual for 2012b 9 0.1 130 258 397

Required to 2030c 45 4.4 560 442–650 1,051–1259

Gap 36 4.3 430 184–392 654–862

a. this is the range for significantly increasing the share of renewable energy in total final energy consumption.

b. the total assumes 2010 investment in access figures for 2012.

c. estimates are derived from various sources: energy access, electrification: SE4ALL Finance Committee Report, world Bank (2014); energy access, cooking: 
energy for All scenario, WEO (IeA, 2012); energy efficiency: 450 scenario, WEO (IeA, 2014); renewable energy lower bound: WEO 450 (IeA, 2014), 
corresponds to a 29.4 percent renewable energy share in total final energy consumption by 2030; renewable energy upper bound: remap 2030 (IrenA, 
2014), corresponds to a 36 percent renewable energy share in total final energy consumption by 2030.

Source: Prepared by authors.

energy and water resources are inextricably tied together.

grant county Public Utility district/© nrel 12487
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in renewable energy. Additional investments for energy 
efficiency are particularly needed in the transport sector 
where a high volume of new vehicles is expected to be 
sold. For renewables, increased adoption of renewable 
energy targets signals strong interest in scaling up renew-
able energy, yet new policies in place will need to be com-
bined with emerging financing mechanisms to lower the 
spectrum and size of financial risks.

In 2013–14, the SE4ALL Advisory Board convened a Fi-
nance Committee that brought together private commer-
cial and development banks to further identify financing 
gaps and to propose concrete approaches for attracting 
more capital. The Committee identified four broad invest-
ment themes that could help mobilize $120 billion in in-
cremental annual investment by 2020: green-bond market 
development, structures that use development finance 
institutions’ de-risking instruments to mobilize private cap-
ital, insurance products that focus on removing specific 
risks, and aggregation structures that focus on bundling 
and pooling approaches for small-scale opportunities.1

Also imperative is transferring state-of-the-art knowledge 
and technologies to countries with less capacity to 
adopt sustainable energy.

Countries will need to access cutting-edge knowledge 
and technologies relevant to sustainable energy if they 
are to contribute to the global achievement of the three 
SE4ALL objectives. Trade data for a basket of clean tech-
nology products demonstrates that about three-quarters 
of low- and lower-middle-income countries are participat-
ing in trade in clean energy products, particularly solar PV 

and energy efficient lamps. Trade volumes have grown 
steeply over the last decade, even if they remain small in 
absolute terms. Thanks to China’s growing role in the solar 
PV industry, developing countries became net exporters of 
clean technology products in 2007.

Nevertheless, access to clean technologies remains con-
strained by import taxes and other non-tariff barriers. For 
instance, 50–70% of low and lower middle income coun-
tries apply import taxes to small hydropower turbines, as 
against 20% of high income countries. Developing coun-
tries are also constrained by the technical and commer-
cial capacity of institutions and companies, as well as by a 
shortage of relevant skills among workers.

Understanding the interactions between energy and 
such priority areas of development as water, food, 
health, and gender is fundamental to meeting the 
objectives of the SE4ALL.

Analysis of the nexus between energy systems and other 
key areas of development—water, food, health, and 
 gender—suggests that numerous opportunities can arise 
from wider cross-sector perspectives and more holistic 
decision-making in energy.

For example, energy efficiency typically has positive and 
synergistic feedbacks to other resource systems. Effi-
cient use of energy reduces the need for power genera-
tion and thus the need for cooling water. Water efficiency 
is also energy efficiency: using water more efficiently can 
cut electricity consumption, as lower water demand re-
duces the need for pumping and treating water. Exploring 
the co-benefits of water saving tied to energy efficiency, 
as well as the potential to save energy through water effi-
ciency, can thus help secure additional benefits.

Renewable energy can be either water-efficient or water- 
intensive. PV panels and wind turbines require little water 
and are generally much more water-efficient than conven-
tional sources of electricity. Hydropower depends fun-
damentally on water, and lower rainfall (perhaps due to 
greater variability and to climate change) could reduce 
electricity production from that source.

Access to energy and to other energy-intensive products, 
services, and facilities can increase farmer incomes and 
boost agricultural productivity. Agricultural machinery and 
inputs such as fertilizers and pesticides can raise yields 
for farmers. Better access to roads and freight services as 
well as refrigeration and processing facilities can improve 

Access to affordable energy services can reduce both time and effort spent in 

productive labor. John Isaac/© world Bank
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market access while reducing the spoilage of food, thus 
increasing the productivity of land by reducing field-to-
consumer losses and improving farmers’ incomes.

Health, too, gains from sustainable energy services in 
community health clinics, through cost-effective and 
life-saving interventions. Clinics need reliable access to 
energy for running medical equipment, for storing sup-
plies such as blood, vaccines, and antiretroviral drugs, 
for staying open after dark, and for helping retain qualified 
staff. And street lighting may increase women’s and girls’ 
mobility before sunrise and after dark and by improving 
security reduce the risk of gender-based violence.2,3

All these areas have numerous interwoven concerns, in-
cluding access to services, long-term maintenance and 
sustainability, environmental impacts, and price volatility. 
These issues manifest themselves in different ways in 
each, but the impacts are often closely related. Identifying 
these linkages early can help in targeting synergies and 
preempting subsequent potential tensions.

Meeting the SE4ALL objectives will require the 
implementation of a transformational strategies and 
policies.

Attaining the SE4ALL objectives will require significantly re-
ducing fossil-fuel based activities, supporting technology 
innovation, introducing new finance and business models, 
and implementing transformational strategies and poli-
cies. This will be critical in high-impact  countries—those 
with large access deficits and high energy consumption—
but also in countries that wish to move in the direction of 
sustainable energy.

Notes

1. SE4ALL Finance Committee Report 2014.
2. Cecelski and others 2005.
3. Doleac and Sanders 2012.
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Overview
Sustainable Energy for All (SE4ALL) is a global initiative co-chaired by the secretary-

general of the United Nations and the president of the World Bank. It draws the world’s 

attention to three key development objectives for the energy sector by 2030 — ensuring 

universal access to electricity and modern cooking solutions, doubling the rate of 

improvement of energy efficiency, and doubling the share of renewable energy (RE) in the 

global energy mix. These objectives have been endorsed by the UN General Assembly, 

which in 2011 declared 2012 the Year of Sustainable Energy for All and in 2012 made 

2014–24 the Decade of Sustainable Energy for All.

The international community soon recognized the im-
portance of a tracking system to gauge global progress 
toward the three objectives and to hold policymakers ac-
countable. Since the energy sector did not feature among 
the Millennium Development Goals, such a comprehen-
sive tracking system was not fully in place and needed to 
be assembled from a range of sources.

To meet this need, the first edition of the SE4ALL Global 
Tracking Framework—co-led by the World Bank/ESMAP 
and the International Energy Agency (IEA)—was published 
in 2013, accomplishing several tasks. First, it established a 
consensus-based methodology and identified concrete in-
dicators for tracking global progress toward the SE4ALL ob-
jectives (table O.1). Second, it presented a supporting data 
platform drawing on national data records for more than 180 
countries, which together account for more than 95 percent 
of the global population. Third, it documented the evolution 
of the indicators over 1990–2010, to provide a baseline for 
assessing progress during the SE4ALL 2010–30 period.

This second edition of the GTF updates how the world has 
been moving toward the three objectives over 2010–12. 
Based on the latest data from many national sources, it 
reports progress over this period and sheds light on the 
underlying drivers. It also assesses whether progress has 
been fast enough to meet the objectives for 2030.

The report explores complementary themes. It provides 
further analysis of the investment volumes and geographic 
and technological distributions needed to meet the 
SE4ALL objectives. It explores the extent to which coun-
tries around the world have access to the technology and 
knowledge to progress toward those objectives. And it 
identifies the improvements in data collection methodolo-
gies and capacity building that will be needed to provide a 
more nuanced and accurate picture of progress over time.

The report also introduces and explores “nexus” concepts 
focusing on the links between energy and four priority 
areas of development: water, food, human health, and 
gender. Links between most of these areas and energy 
are well established but often presented in isolation from 
each other. The analysis considers the existing data and 
indicators as well as the related gaps that might be filled 
for tracking aspects of SE4ALL’s work related to these 
nexus issues.

Energy access

Ensuring universal access to modern 
energy

Electrification

The global electrification rate increased from 83 percent in 
2010 to 85 percent in 2012, up from 76 percent in 1990 
(figure O.1). The rate in urban areas stayed largely stable 
during this tracking period, rising by 1 percentage point 
from 95 to 96 percent, but that in rural areas rose from 70 to 
72 percent. Among the regions, improvements have been 
notable in South Asia (75 to 79 percent), Sub- Saharan Af-
rica (32 to 35 percent), and Oceania (25 to 29 percent).

The absolute population living without electricity fell from 
1.2 billion to 1.1 billion during the tracking period. The 
popu lation to be electrified by 2030 is today’s access 
deficit of 1 billion plus the projected population growth 
between 2012 and 2030 of 1.5 billion. The access deficit 
in 2012 is overwhelmingly rural, the forecast population 
increment almost entirely urban. By region, the deficit re-
mains overwhelmingly concentrated in Sub- Saharan Africa 
and South Asia. The 20 highest access-deficit countries 
account for 83 percent of the global deficit. India, with an 
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unelectrified population of 263 million, is followed by Nige-
ria (75 million) and Ethiopia (67 million).

The 222 million people who benefited from first-time ac-
cess between 2010 and 2012 exceed the population of 
Brazil. The annual access increment of 111 million people 
marks a sharp acceleration from around 84 million people 
a year over 1990–2000 and 88 million in the subsequent 
decade. Yet universal access is still some distance away 
and requires an even higher annual pace of growth of 
135 million from 2012 through 2030.

Urban areas accounted for 79 percent of the access in-
crease between 2010 and 2012, about 34 percent of it 
in South Asia and 22 percent in Sub- Saharan Africa. Na-
tionally, India was the highest absolute gainer at close to 
55 million (figure O.2).

Although global electrification was faster than popula-
tion growth over the tracking period — 222 million against 
138 million — regional experiences varied. Of the two larg-
est access-deficit regions, South Asia’s access outpaced 
its population increase by 54 million, while Sub- Saharan 

table o.1. Overview of central GTF indicators developed in 2013, rationale, and data source

Objective Central indicator Observation Data source

Ensure 
universal 
access to 
modern 
energy, 
including 
electricity and 
cooking

Percentage of population 
with an electricity 
connection

• The presence of an electricity connection 
is a prerequisite for receiving electricity 
supply, but does not guarantee it National household 

surveys following 
internationally 
standardized 
questionnaires (such 
as Demographic and 
Health Surveys, Income 
and Expenditure 
Surveys, Living 
Standard Measurement 
Surveys, Multi-Indicator 
Cluster Surveys, and 
some censuses)

Percentage of population 
with primary reliance on 
non-solid fuels

• Solid fuel use for cooking (wood, charcoal, 
dung, crop residues, etc.) in the developing 
world is often associated with inefficiency 
and undesirable health impacts, although 
the extent of these depend on the 
characteristics of the cookstove used and 
the behavioral practices of the user

• Non-solid fuels tend to be associated with 
efficient and healthy cooking practices, 
with some exceptions such as kerosene

• Many households rely on multiple fuels for 
cooking, hence the focus on the primary 
fuel the household relies on

Double the rate 
of improvement 
of energy 
efficiency

Compound annual growth 
rate of total primary 
energy supply to gross 
domestic product (GDP) 
at purchasing power parity 
(PPP).

• Energy intensity is a proxy for energy 
efficiency

• Primary energy demand also 
captures energy lost in various energy 
transformation processes

• PPP measures of GDP avoid undervaluing 
the output of developing economies

National energy 
balances collected in 
standardized form by 
the International Energy 
Agency (IEA) for larger 
countries and by the UN 
for smaller countries

Double the 
share of 
renewable 
energy in the 
global energy 
mix

Percentage of total final 
consumption of energy 
from renewable sources

• Renewable sources are all those 
replenished as they are consumed 
(including wind, solar, hydro, geothermal, 
biomass, biofuels, and ocean)

• Final energy consumption does not include 
thermal energy lost in transformation 
processes and thus provides a fairer 
comparison with renewable energy sources 
where no transformation losses take place.

Source: Prepared by authors.
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Africa’s population growth equaled it. In all other regions 
of the world, access improvements stayed ahead of pop-
ulation increase.

Growth of the net increase in access over population in-
crease was 0.6 percent a year during the tracking period, 
significantly higher than the average growth rates of the 
past two decades (figure O.3), and close to the required 
(or target) growth rate of 0.7 percent.

The recent experience of the regions is noteworthy com-
pared not only with each other but also against their own 
historical performance. Every region improved in the track-
ing period from the historical period of 1990–2010. Even 
Sub- Saharan Africa, where as noted the access increase 
equaled the population increase in the tracking period, 
performed better than its historical reference period when 
access fell behind population. But the most promising 
performance was in South Asia, where the growth rate 

Figure o.1. Trends in access to electricity, 1990–2012
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Source: world Bank global electrification database 2015.

Figure o.2. Global access to electricity increment, 2010–12
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showed an impressive jump between the two periods 
(figure O.4).

Achieving the objective of universal electrification will de-
pend critically on the top 20 access-deficit countries (the 
“high-impact” countries). Nine of them managed an ac-
cess increase higher than or equal to the population in-
crease in 2010–12, and eight of them achieved a growth 
rate higher than global annual growth rate of 0.6 percent. 
The rest saw no net increase in access or lagged behind 
the population increment (figure O.5).

Modern cooking

The global rate of access to non-solid fuels as the primary 
cooking fuel hardly budged from 58 percent to 59 per-
cent between 2010 and 2012, compared with 48 percent 
in 1990 (figure O.6). The urban and rural access rates re-
mained similar at 87 percent and 27 percent respectively 
during the tracking period. Among the regions, instances 
of improvement are limited to Caucasian and Central Asia, 
West Asia, Oceania, and East Asia, where the access rate 
rose by 2 percentage points.

The absolute population living without access to non-solid 
fuels actually rose from 2.8 billion to 2.9 billion during the 
tracking period. The population to be served during the 
period to 2030 corresponds to the current access deficit 
plus the new population likely to be added (around 1.5 bil-
lion). While the access deficit in 2012 is a mix of rural and 

urban, the new population increment between 2012 and 
2030 is almost entirely urban.

The access deficit remains overwhelmingly concentrated 
in South Asia, Sub- Saharan Africa, and East Asia and in 
rural areas everywhere. Even so, the urban challenge still 
accounts for 17 percent of the current access deficit. The 
20 highest access deficit countries contribute 83 percent 
of the global deficit of a billion people. India and China, 
with the largest access deficits of 791 million and 610 mil-
lion, are followed by Bangladesh and Nigeria, with 138 mil-
lion and 127 million.

Thus, only 123 million people benefited from first-time non-
solid fuel access during the tracking period, no more than 
the population of Mexico, a deceleration to around 63 mil-
lion annually from historical progress of around 81 million 
over 1990–2000 and 62 million the following decade. This 
is much slower than the required annual pace of 222 mil-
lion to reach the 2030 objective, which is unlikely to be 
attained without sharply accelerated performance.

Urban areas saw almost all the access increase between 
2010 and 2012 (figure O.7), with little net progress in rural 
areas. South Asia gained 18 percent of this new popula-
tion having non-solid fuel access, with 19 percent in East 
Asia. Among countries, China was the highest absolute 
gainer, with close to 22 million over the tracking period, fol-
lowed by India at 14 million. In Sub- Saharan Africa, South 
Africa is the other large gainer, with an access increase 

Figure o.3. Annual growth rate of access to electricity
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Figure o.4. Growth rate of access to electricity by region, 1990–2000 and 2010–12
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Figure o.5. Access to electricity: Access deficit and growth in the 20 high-impact countries, 2010–12
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of 2.4 million, while Nigeria and Angola also made some 
progress in reducing the access deficit.

The world’s growth in access did not keep pace with popu-
lation growth in the tracking period. In fact, compared with 
the access increment of 123 million, the population rose by 
138 million. In East Asia and South Asia, access expansion 
stayed ahead of the population increase by 12 million and 
1 million, while in Sub- Saharan Africa it lagged the population 

increase by 38 million. In all other regions, access improve-
ments stayed ahead of the population increase.

The growth of the net increase in access over population 
growth was –0.11 percent each year during the tracking pe-
riod (figure O.8), continuing the negative growth of –0.2 per-
cent annually between 2000 and 2010. (In 1990–2000, the 
access improvement at –0.01 percent annually just about 
kept pace with the population increase.) A comparison with 

Figure o.6. Evolution of access to non-solid fuels
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Figure o.7. Global access to non-solid fuels increment, 2010–12
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historical growth rate suggests that South Asia turned the 
corner in the tracking period after negative growth during 
1990–2010. Sub- Saharan Africa lagged the farthest behind 
in both the historical and the tracking periods (figure 0.9).

The net increase falls dismally short of the pace required 
to meet the global objective of universal access to modern 
cooking solutions — 1.7 percent (222 million) annually from 
2012 to 2030. And the current indicator cannot capture 

Figure o.8 Annual growth rate of access to non-solid fuels
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Figure o.9. Growth in population with access to non-solid fuels by region, 1990–2010 and 2010–12
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progress in the adoption of improved biomass cook-
stoves, which will be a big part of the solution.

The achievement of the SE4ALL objective of universal ac-
cess will depend on the top 20 access-deficit countries. 
Only eight of them had an access increase higher than 
the population increase in 2010–12 and stayed above the 
global annual growth rate (figure O.10). The rest lagged 
behind the population increment.

Energy efficiency

Doubling the rate of improvement in 
energy efficiency

Global primary energy consumption grew at over 1.9 percent 
a year from 1990 to 2000, kept down by continual improve-
ments in energy intensity. Had that not changed, energy 
consumption in 2012 would have been 25 percent higher 
(figure O.11). The incremental change in energy intensity 
from 2010 to 2012 alone (when primary energy use rose by 
1.8 percent annually) avoided primary energy use of 20 exa-
joules (EJ) in 2012, or more energy than Japan used that year.

Progress in the tracking period

Primary energy intensity fell by more than 1.7 percent a 
year over the tracking period (figure O.12), far more than 

the average drop of about 1.3 percent a year from 1990 
to 2010 and the 1.2 percent drop in 2000–2010. Still, 
even this recent improvement falls far short of the annual 
2.6 percent needed between 2010 and 2030 to meet the 
SE4ALL objective of doubling the historical rate of decline 
in energy intensity.

The recent acceleration was driven primarily by high-in-
come countries, whose compound annual growth rate of 
primary energy intensity fell even faster from 1.5 percent a 
year in the base period to 2.6 percent in the tracking period 
(figure O.13), taking them to the global target rate. Middle- 
and low-income countries, by contrast, experienced no 
such acceleration, although the pace remained relatively 
rapid. The striking exception is the upper-middle-income 
countries (UMICs), where the fall in primary energy in-
tensity remained stubbornly low at around 0.5 percent a 
year. Owing in large part to rapid industrialization in these 
countries, energy intensity remains well above the global 
average.

In all the periods analyzed, upper-middle-income countries 
(UMICs) — with China the prime example — were by far the 
largest sources of avoided final energy consumption (fig-
ure O.14).1 High-income countries (HICs) also contributed a 
great deal — one-third in the tracking period — demonstrating 
that large decoupling effects are not restricted to industri-
alizing nations. Lower-middle-income countries (LMICs) 
saw a growing, but still small share of avoided final energy 

Figure o.10. Access to non-solid fuels: Access deficit and growth in the 20 high-impact countries, 2010–12
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Figure o.11. Actual and avoided global primary energy consumption due to declining energy intensity

Energy demand (exajoules)

Primary energy consumption Avoided energy consumption

0

200

400

600

800

201220102005200019951990
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Note: Primary energy consumption is represented by total primary energy supply (tPes). Avoided energy consumption is estimated from the energy intensity 
component of decomposition analysis, with a base year of 1990; see annex 1 to chapter 3.

Figure o.12. Rate of change in global energy intensity (CGAR, PPP) compared with target
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Figure o.13. Primary energy intensity by income group: rate of change and energy intensity
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Figure o.14. Share of avoided global final energy consumption by income group and time period
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consumption in the tracking period, but low-income coun-
tries (LICs) did not exert an appreciable influence.

Among end-use sectors, industry was the largest contrib-
utor to reduced energy intensity between 2000 and 2012, 
followed closely by transport (figure O.15). Industry’s en-
ergy efficiency has improved broadly, and many countries 
have set or strengthened their fuel economy standards. 
The relatively small contributions from the services and 
residential sectors points to a large store of potential fu-
ture energy savings in buildings.

Provision of higher-quality energy in the form of electricity 
and gas contributes to national development, but it has 
a cost in rising conversion, transmission, and distribution 
losses. These rising inherent losses are partly offset by the 
introduction of more efficient technologies and better man-
agement to reduce loss rates from energy extraction and 
delivery. Attention to reducing leaks and better pipeline 
pressurization, for example, has led to a long-term decline 
in midstream gas sector losses. The picture is less rosy 
for electricity generation, because an ever-larger share of 
primary fossil energy is converted to electricity, and fossil 
fuels will continue to dominate the generation mix.

Technological progress means that the frontiers of effi-
ciency for all fuels are constantly rising, but the average 
may not always follow (figure O.16). There has even been 

Figure o.15. Share of avoided global final 
energy consumption by sector, 2000–12
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Figure o.16. Thermal efficiency of fossil power generation by fuel and income group
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a slight decline in the average efficiency of coal-fired 
power generation, due to rising self-use by power plants 
and the rapid construction of new coal-fired plants that 
do not use the best available technology. As coal dom-
inates overall additions to generation capacity, average 
thermal efficiency of power supply has stagnated since 
1990.

For transmission and distribution (T&D) losses, on the 
other hand, the trends are more promising. In 2012, global 
T&D losses of 1,880 terawatt-hours (TWh) were incurred, 
equivalent to 8.8 percent of worldwide generation that 
year. Loss rates have gradually fallen over the past de-
cade, though trends vary widely among countries. Glob-
ally, the decline of 0.7 percentage points from 2002 to 
2012 saved about 160 TWh a year, equivalent to Poland’s 
electricity generation in 2013.

The regions that led the renewed decline in energy inten-
sity in the tracking period included regions with high-in-
come countries, like the European Union (EU) and North 
America, but also developing regions, notably Southeast 
Asia, and to a lesser extent Central Asia, Eastern Europe, 
and Sub- Saharan Africa (figure O.17). West Asia saw a de-
cline in energy intensity, marking a turnaround, whereas 

North Africa exhibited a significant upward acceleration, 
attributable to the disruptions the region experienced at 
that time.

High-impact countries

The top 20 primary energy-consuming countries have a 
huge effect on achieving the global SE4ALL objective, as 
they were collectively responsible for nearly three-quar-
ters of global energy use in 2012 (figure O.18). The top 
five alone accounted for more than half of all energy 
consumption.

China led the declines in intensity from 1990 to 2010, fol-
lowed by the United Kingdom, India, and Nigeria, but a 
very different group emerged as leaders in the tracking 
period (figure O.19), when eight of the top 20 saw inten-
sity declines exceeding 2.6 percent a year — showing that 
it is possible for mature economies to decouple economic 
growth from rising energy consumption.

While high-income countries drove the global accelera-
tion in reducing energy intensity after 2010, several large 
emerging countries — notably Indonesia, South Africa, 
and Saudi Arabia — also contributed. Russia, the most 

Figure o.17. Rate of improvement in primary energy intensity by region
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Figure o.18. Twenty largest primary energy consumers, 2012
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Figure o.19. Primary energy intensity trends, top 20 primary energy consumers in 2012
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energy- intensive of the group, showed only a marginal 
decline. Although during the two-decade base period in-
tensity rose in four rapidly emerging countries — Brazil, 
Thailand, Iran, and Saudi Arabia — after 2010 only Brazil 
showed rising intensity. Saudi Arabia saw a major rever-
sal, with intensity dropping by 3 percent a year during the 
tracking period.

On cumulative avoided energy consumption, many of 
the largest consumers play roles commensurate with 
their ranks as consumers (figure O.20). China, the 
United States, India, and to less extent Germany con-
tributed to global energy savings on a large scale. 
Russia, because of a sharp rise in intensity in the early 
1990s, actually subtracted from avoided energy de-
mand over the period, even though from 2007 it began 
contributing positively. The contribution from Japan was 
quite small set against its rank as an energy consumer, 
as it suffered from low economic growth through most 
of the period and already had relatively low energy 
intensity.

Renewable energy

Doubling the share of renewable energy 
in total final energy consumption

On this third key development objective, the share of RE 
in total final energy consumption (TFEC) increased from 
17.8 percent to 18.1 percent globally in the tracking period 
(figure O.21). This represents a net increment in RE con-
sumption of 2.9EJ, equivalent to the entire national con-
sumption of Pakistan or Thailand in 2012.

The average annual increase in the share of renewable en-
ergy over 2010–12 compares favorably with the previous 
20 years. It was equivalent to 0.17 percentage points, up 
from 0.04 percentage points in the previous decade (figure 
O.22). But this still falls short of the average annual change 
of 0.89 percent required to meet the SE4ALL objective of 
doubling the renewable energy share from 2010 to 2030.

The growth of renewable energy consumption is outpacing 
the growth of total final energy consumption and the gap 

Figure o.20. Avoided final energy consumption for top 20 primary energy consumers, 1990–2012
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is widening. The compound annual growth rate (CAGR) of 
TFEC fell from 2.1 percent during 2000–10 to 1.5 percent 
over the tracking period, while the CAGR of RE increased 
from 2.3 percent to 2.4 percent (figure O.23). Exclud-
ing traditional solid biofuels, the CAGR accelerated from 
3.7 percent in 2000–10 to 4.0 percent in 2010–12.2 Still, 
IRENA’s REmap 2030 study suggests that a renewable 

energy CAGR of 3.8 percent would be required between 
2010 and 2030 to attain the SE4ALL RE objective, assum-
ing a CAGR for TFEC on the order of 1.6 percent over the 
same period.3

The global slowdown in the growth of TFEC over 2010–12 
was mainly attributed to high-income economies where 

Figure o.21. Trends and RE share of total final energy consumption by source, 1990–2012
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Figure o.22 Average annual increase of renewable energy share, actual and required
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Figure o.23. Compound annual growth rate of total final energy consumption 
and renewable energy final consumption in different periods
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Figure o.24 Compound annual growth rate of renewable energy 
consumption and total final energy consumption, 2010–12
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TFEC actually fell. The TFEC of middle- and low-income 
economies still grew faster than renewables’ consumption 
growth in these countries (figure O.24).

The absolute increase of RE consumption over the track-
ing period was primarily driven by progress in East Asia, 
and to a lesser extent the EU, Southeast Asia, and North 

Figure o.25 Renewable energy additions and retirements by region and resource type, 2010–12 
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Figure o.26. Composition of the net increment of modern renewable 
energy in total final energy consumption, 2010–12
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America (figure O.25). RE final consumption also grew 
rapidly in Sub- Saharan Africa, but this was driven almost 
entirely by the consumption of solid biofuels for traditional 
uses. By contrast, East Asia and Latin America showed 
steep reductions in traditional uses of solid biofuels, con-
sistent with relative progress in the access to non-solid 
fuels in these regions (see figure O.7).

Excluding solid biofuels used for traditional purposes, the 
net increase of RE consumption over 2010–2012 is 2.3 EJ. 
By technology, increases in hydro, wind, and solar resources 
accounted for roughly three-quarters of the net increase; by 
end use, increases in electricity generation did the same; 
and by region, increases in East Asia, the EU, Southeast 
Asia, and North America also did the same (figure O.26).

Progress on RE partly reflects a significant scale-up in ef-
forts by policymakers. From 2010 to early 2014, 35 more 

countries introduced RE targets, lifting the total to 144 from 
109. Furthermore, 103 new regulatory policy instruments 
to promote RE were introduced globally in the period, with 
competitive bidding for grid-connected renewables and 
net metering for distributed generation by far the most 
popular. Continual reductions in the cost of key technolo-
gies have contributed to progress in RE deployment and a 
trend toward cost grid-parity in some technologies.

Doubling the share of RE in the global energy mix will de-
pend on the top 20 countries with the largest TFEC (fig-
ure O.27). Over the tracking period, 15 of them increased 
their consumption of modern RE. In China and Nigeria, 
high growth of TFEC was exceeded by even higher growth 
of modern RE consumption, increasing the modern re-
newables share. In India, Russia, Brazil, and Turkey, TFEC 
grew faster than modern RE consumption, reducing that 
share.
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Figure o.27. Top 20 energy consuming economies: modern renewable energy increment, 2010–12
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Investment gap

To meet the three SE4ALL energy objectives, Global Track-
ing Framework 2013 showed that doubling or tripling his-
torical capital flows would be needed. It estimated that 
global investment in areas covered by the three objec-
tives was around $400 billion in 2010, and that additional 
annual investments of at least $600 billion to $850 billion 
would be required to achieve the three objectives.

Since GTF 2013 was published, new estimates of actual 
and required investment have been made for reaching 
the energy efficiency and RE objectives (table O.2). Ac-
tual investments remain near $400 billion, but the required 
investments rise to around $1,050–1,250 billion.4 That im-
plies an investment gap of around $650–850 billion and 
point to a tripling of annual investments to achieve the 
SE4ALL objectives.

Taking up this challenge, the SE4ALL Advisory Board con-
vened a Finance Committee in 2013–14 that brought to-
gether private commercial and development banks to fur-
ther assess the financing gaps and to propose concrete 
approaches for attracting more capital. The committee 
identified four broad investment themes that could help 
mobilize $120 billion in incremental annual investment 

by 2020: green-bond market development, structures 
that use development finance institutions’ derisking in-
struments to mobilize private capital, insurance products 
that remove specific risks, and aggregation structures that 
bundle and pool for small-scale opportunities.5

Energy access

Estimates in the World Energy Outlook (WEO) suggest that 
a fivefold increase in capital is needed — from $9 billion ac-
tual investment in 2010 to an annual $45 billion until 2030 
to meet the universal access objective.6,7

Regionally, Sub- Saharan Africa, South Asia, and East Asia 
and the Pacific face the largest access deficits. Nationally, 
investment needs are heavily concentrated, with 50 percent 
shared among the top 10 countries with the largest access 
deficits. Predictably, much of the investment opportunity 
lies in rural areas. Financing needs are concentrated in grid 
investments — almost 85 percent in grid and 15 percent in 
off-grid projects. For the former, financing is required for T&D 
projects and for generation; grants are needed to incentivize 
household connections and to make tariffs more affordable. 
For the latter, an annual investment of roughly $7 billion is 
needed to provide off-grid power to 620 million people.

The WEO projected cumulative investments of around 
$320 billion globally in power plants and new T&D lines, 

table o.2. Annual global investment— actual and required ($ billion) 

Annual 
investment

Universal 
access to 

modern energy 
services

Universal 
access to 

modern energy 
services

Doubling the 
global rate of 
improvement 

in energy 
efficiency

Doubling 
the share of 
renewable 

energy in the 
global mixa

Source Electrification Cooking Energy efficiency Renewable energy Total

Actual for 2012b 9 0.1 130 258 397

Required to 2030c 45 4.4 560 442–650 1,051–1259

Gap 36 4.3 430 184–392 654–862

a. this is the range for significantly increasing the share of renewable energy in total final energy consumption.

b. the total assumes 2010 investment in access figures for 2012.

c. estimates are derived from various sources: energy access, electrification: SE4ALL Finance Committee Report, world Bank (2014); energy access, cooking: 
energy for All scenario, WEO (IeA, 2012); energy efficiency: 450 scenario, WEO (IeA, 2014); renewable energy lower bound: WEO 450 (IeA, 2014), 
corresponds to a 29.4 percent renewable energy share in total final energy consumption by 2030; renewable energy upper bound: remap 2030 (IrenA, 
2014), corresponds to a 36 percent renewable energy share in total final energy consumption by 2030.

Source: Prepared by authors.
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according to the IEA’s latest New Policies Scenario, in 
which all investment commitments and policy pronounce-
ments are realized.8 This translates into an average annual 
investment of $19 billion to 2030, higher than historical es-
timates but not yet reaching the levels to attain the SE4ALL 
objective of universal access.

For modern cooking solutions, a 44-fold increase in capi-
tal is required — from $0.1 billion in 2010 to $4.4 billion an-
nually until 2030 — to meet the objective. According to the 
latest New Policies Scenario to 2030, around $11 billion 
of cumulative investments are projected in cleaner cook-
ing technologies, such as liquefied petroleum gas (LPG) 
stoves, improved biomass stoves, and biogas digesters, 
or $0.6 billion a year. The IEA, in a special edition of Africa 
Energy Outlook (2014), projected investments in access 
to clean cooking in Sub- Saharan Africa at a cumulative 
$4.4 billion to 2030. The main component is the cost of 
improved or alternative cookstoves. It excludes the cost of 
infrastructure related to LPG, electricity, or natural gas dis-
tribution, and covers only the cost of the first stove and half 
the cost of a second stove, assuming that the path toward 
such investment becomes self-financing. Around 40 per-
cent of the total is related to LPG cookstoves, 30 percent 
is for biogas digesters, and 30 percent is for solar cookers 
and improved biomass cookstoves.

Energy efficiency

To meet the SE4ALL objective, a quadrupling of cur-
rent energy efficiency investment is needed, from about 
$130 billion in 2012 to an annual average of $560 billion 
through 2030. Transport is expected to account for slightly 
more than half the investment due to the sheer volume of 
new, more efficient cars and trucks projected to be sold 
and the high investment costs per unit of energy saved 
compared with other end-use sectors (figure O.28). The 
share of industrial energy efficiency investment is relatively 
low at 11 percent because much of the efficiency potential 
is already embedded, unit investment costs are lower, and 
most of the efficiency improvement occurs during stock 
turnover, which is slow.

From a regional perspective, Europe, developing Asia 
(mainly China and India), and North America dominate en-
ergy efficiency investment, accounting for almost 80 per-
cent of the required investment through 2030 (figure O.29). 
This partly reflects the size of current energy consumption, 
but is also a consequence of current and planned policies. 
North America, Europe, and China, for example, are the 
world’s largest car markets and have all adopted stringent 

fuel-economy standards or emission standards for cars. 
Several other regions — such as Africa and the Middle East 
— account for far less investment than their share in final 
energy consumption, owing to, for example, smaller in-
dustrial capital stocks, different space conditioning needs, 
less cost-reflective energy prices, and the need to build 
capacity to set and enforce energy efficiency measures.

Renewable energy

Between 2010 and 2012, the global annual investment in 
RE increased by 13 percent from $228 billion to $258 bil-
lion, far short of the near doubling to steer toward the 
450 ppm carbon dioxide concentration target (IEA, 2014) 
and a more than doubling to achieve the SE4ALL RE ob-
jective as estimated by REmap 2030 (IRENA, 2014).

The 450 Scenario of the WEO lays out a trajectory of en-
ergy investments in which RE accounts for 29.4 percent 
of TFEC by 2030.9 This share lies below the 35.8 percent 
target of the SE4ALL agenda, thus the 450 Scenario of 
RE investment requirements presented here should be 
taken as conservative. Even so, the 450 scenario requires 
annual investment of $442 billion, implying a $184 billion 
investment gap. This gap is spread among regions, ex-
cept OECD Europe, where annual investment in the last 
years has exceeded that required in the 450 Scenario 
(figure O.30). Broad policy commitments and plans an-
nounced by countries in the New Policies Scenario do not 

Figure o.28. Share of annual average energy 
efficiency investment in the 450 Scenario 

by sector and region, 2014–30
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Note: the oecd 450 scenario in WEO 2012 assumes different groups of 
countries adopt binding economywide emissions targets in successive steps, 
reflecting their economic development and responsibility for past emissions.
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Figure o.29. Annual average energy efficiency investment in the 450 Scenario by region, 2014–30
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Figure o.30. Annual renewable energy investment, actual (2010 and 2012) and 
required by World Energy Outlook’s New Policies and 450 Scenarios
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change the overall picture much, as global investment in 
that scenario totals $281 billion annually.10

REmap 2030 provides a pathway for scaling up renew-
ables that is aligned to doubling the renewables share in 
TFEC. In REmap 2030, annual investment in renewable 
energy will have to be on the order of $650 billion, implying 
a nearly $400 billion investment gap in 2012 and requiring 
a 2.5-fold increase over 2012’s investment volume. As in 
the WEO 450 scenario, the 2012 investment gap is highest 
in developing Asia (figure O.31). However, REmap 2030 
requires relatively higher scale-ups in the economies of 
the Middle East, Africa, and Latin America.

Both the 450 scenario and the REmap 2030 options analy-
sis predict that more than a third of investment will occur 
in developing Asia and that the bulk of investment will 
focus on the power sector. But the pathways differ in their 
investments in technologies. While the WEO predicts wind 
and then hydro to be the largest recipient technologies of 
investments, REmap 2030 predicts solar to attract most 
investment, followed closely by wind (figure O.32). What is 
clear is that current investment is below that required, and 
current and planned policies are insufficient to address 
the gap.

Access to sustainable energy 
technologies

Countries will need to acquire cutting-edge technologies 
relevant to sustainable energy if they are to attain the 
three SE4ALL objectives. An initial perspective on how 
much countries are acquiring these key technologies 
comes from data on international trade, a proxy for ac-
cess to a relatively narrow range of products.11 Comple-
menting the trade analysis is a review of tariff and non-
tariff barriers to trade, as well as indicators for scientific 
journal citations and engineering qualifications, which 
give a sense of whether countries have the capacity to 
absorb and apply a technology even if they have access 
to it.

The trade analysis considers a basket of 12 products 
relevant to sustainable energy, including solar photo-
voltaic (PV) cells, light emitting diodes (LEDs), small 
hydro turbines (capacities below 1 megawatt [MW] and 
1–10 MW), wind turbines, biodiesel fuels, insulation 
materials, fluorescent lamps, heat pumps, reversible 
heat pumps for air conditioning, electric vehicles, and 
portable electric lamps and parts of portable electric 
lamps.12

Figure o.31 Annual renewable energy investment, actual (2010 and 2012) and required by REmap 2030
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Developing economies’ share in this 12-product trade 
basket grew steeply in absolute terms in the decade 
2001–11, although it has stabilized more recently. In 2013, 

trade in developing countries was about half the trade vol-
ume in developed countries (figure O.33). For the technol-
ogies selected, China alone accounts for 19 percent of the 

Figure o.32. Annual renewable energy investment requirement by technology
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Figure o.33 Balance of trade in technologies relevant to sustainable energy, 2001–13
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Note: the 12 products in the trade basket are solar photovoltaic cells, light emitting diodes (leds), small hydro turbines (capacities below 1 megawatt [mw] and 
1–10 mw), wind turbines, biodiesel fuels, insulation materials, fluorescent lamps, heat pumps, reversible heat pumps for air conditioning, electric vehicles, and 
portable electric lamps and parts of portable electric lamps.
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global trade value and for 56 percent of the developing- 
economy trade value, mainly due to its large volume of ex-
ports for solar PV cells. As groups, developing economies 
became net exporters and developed economies net im-
porters after 2007.

Even though the value of trade for the basket in develop-
ing economies is still smaller than that of developed econ-
omies, a growing number of countries are trading some 
of these products (tables O.3, O.4, and O.5). Starting with 
RE, although low-income countries (LICs) and lower-mid-
dle-income countries (LMICs) accounted, for instance, 
only for about 4 percent of the global value of trade in solar 
PV cells/LEDs in 2013, 70–74 percent of countries in these 
income categories registered trade in this technology. Ac-
cess to PV cells in LICs increased from two countries to 
25 in 2001–13. The proportion of LICs with trade activity in 
wind turbines and small hydro turbines (1–10 MW) in 2013 
was, however, very small, around 9 percent and 3 percent, 
and no LIC registered trade in biodiesel fuels that year.

In energy efficiency, access to fluorescent discharge 
lamps (CFLs), insulation materials, and electric- and 
gas-powered vehicles was acceptable across income 
levels in 2013, with 85 percent, 53 percent, and 71 per-
cent of LICs trading these products, although again their 

contribution to the global value of trade was smaller than 
higher income countries. The number of lower income 
countries trading heat pumps has increased gradually: in 
2013, 38 percent of LICs and 58 percent of LMICs traded 
these technologies.

In access to electricity, portable electric lamps with their 
own source of energy serve as a good proxy as they are 
a direct substitute for kerosene lamps and other forms of 
traditional lighting. In 2013, 81 percent of all countries had 
access to this technology. From 2001 to 2013, 29 LICs 
and LMICs gained access to this type of lamp, when the 
number of countries in the high-income group remained 
stable. Trade in parts of portable electric lamps tells a very 
different story, however, as in 2013 there were just 10 LICs 
and LMICs trading this product, suggesting that mainte-
nance and repair of these lamps is constrained in lower 
income countries, which implies higher household energy 
expenditures.

The trade of small hydropower turbines is low across in-
come groups, notably in LICs. A well-developed RE tech-
nology, it can help improve electricity access in rural areas, 
lower the unsustainable harvesting of solid biofuels, and 
be part of the solution for scaling up sustainable energy. 
But no more than three LICs and nine LMICs imported this 

table o.3 Trade in products relevant to renewable energy, 2013

Income group 
(number of 
countries)

Solar photovoltaic 
and LEDs 

HS Code 854140

Wind turbines 
HS Code 850231

Biodiesel 
HS Code 382600

Hydro turbines 
(1–10 MW) 

HS Code 841012

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Low income (34) 74 0.18 9 0.47 0 0.00 3 1.82

Lower middle 
income (50)

70 3.81 18 2.99 2 7.35 14 12.55

Upper middle 
income (55)

75 33.22 27 18.70 20 10.05 13 49.94

High income (75) 76 62.79 37 77.84 43 82.60 15 35.69

All (214) 74 26 21 12

Total value 103.00 14.09 19.41 0.18

Source: world Integrated trade solutions database (world Bank 2015b).

Note: the estimation of the percentage of countries with access to the technology considers only countries with a trade value above Us$100,000. the 
percentage contribution to the total value of trade is based on total amount traded; a similar estimation based on trade as a percentage of gdP is provided in 
chapter 5 (annex 3) of Global Tracking Framework 2015.
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table o.4 Trade in products relevant to energy efficiency, 2013

(%, unless otherwise specified)

Income group 
(number of 
countries)

Reversible 
heat pumps 

for air 
conditioning 

HS Code 841581

Heat pumps 
HS Code 
841861

Fluorescent 
discharge 

lamps (CFLs) 
HS Code 
853931

Insulation 
HS Code 

701939, 680610 
& 680690

Electric- and 
gas-powered 

vehicles 
HS Code 
870390

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Access 
(%)

Value 
($ billion)

Low income (34) 18 0.47 38 0.22 85 0.69 53 0.23 71 0.93

Lower middle 
income (50)

36 2.98 58 1.32 82 6.61 65 3.91 66 6.73

Upper middle 
income (55)

65 36.86 78 10.29 85 48.07 79 18.5 75 6.21

High income (75) 63 59.69 71 88.17 79 44.63 76 77.36 73 86.13

All (214) 50 64 82 70 71

Total value 4.98 4.31 11.64 11.26 6.80

Source: world Integrated trade solutions database (world Bank 2015b).

Note: the estimation of the percentage of countries with access to the technology considers only countries with a trade value above Us$100,000. the 
percentage contribution to the total value of trade is based on total amount traded; a similar estimation based on trade as a percentage of gdP is provided in 
chapter 5 (annex 3) of Global Tracking Framework 2015.

table o.5 Trade in products relevant to energy access, 2013

Income group 
(number of 
countries)

Portable electric lamps 
with their own source of 

energy 
HS Code 851310

Parts of portable electric 
lamps with their own 

source of energy 
HS Code 851390

Hydro turbines  
(<1 MW) 

HS Code 841011

Access (%) Value 
($ billion)

Access (%) Value 
($ billion)

Access (%) Value 
($ billion)

Low income (34) 88 0.18 12 0.92 0 1.16

Lower middle 
income (50)

82 3.81 12 6.01 12 8.20

Upper middle 
income (55)

84 33.22 29 30.04 13 26.28

High income (75) 75 62.79 43 63.03 15 64.35

All (214) 81 27 11

Total value 6.99 0.15 0.18

Source: world Integrated trade solutions database (world Bank 2015b).

Note: the estimation of the percentage of countries with access to the technology considers only countries with a trade value above Us$100,000. the 
percentage contribution to the total value of trade is based on total amount traded; a similar estimation based on trade as a percentage of gdP is provided in 
chapter 5 (annex 3) of Global Tracking Framework 2015.
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key technology in 2013 (in both the 0–1 and 1–10 MW ca-
pacity ranges).13

Access to sustainable energy technology is the result of 
many factors, not just trade but also energy demand, re-
source potential, market-formation policies, industrial pol-
icy (including manufacturing and local-content provisions), 
customs and trade regulations, cost relative to other op-
tions, and access to affordable finance. So, while trade 
data provide a good proxy for whether the most sophis-
ticated or needed products are crossing boundaries (and 
reaching beneficiaries), the broader question of access to 
technologies requires all these factors to be considered, 
too, including countries’ technical capacity for absorbing, 
adapting, and applying technologies. Data on engineering 
qualifications and number and quality (citations) of scien-
tific journal papers delivered at country level, which are re-
garded as good proxies for technical capacity, show that 
knowledge transfer and training need to be significantly 
strengthened in lower income countries.

The energy nexus

A discussion of “nexus” issues is part of the GTF for the 
first time. Different from the other three main chapters, 
chapter 6 is conceptual rather than quantitative, introduc-
ing and exploring nexus concepts in four priority areas of 
development (water, food, human health, and gender) and 
their links to energy. Energy has links to, and influences, 
many other areas (such as education), but these four form 
the initial foray for the GTF. Links between most of these 
areas to energy are well established but often discussed in 
silos. Chapter 6 considers the existing data and indicators 
that might be useful for tracking aspects of SE4ALL’s work 
related to these nexus issues and for highlighting gaps.

The energy interactions with these four areas, closely tied 
to energy services and energy systems, are fundamental 
to meeting the objectives of SE4ALL. Numerous opportu-
nities will arise from more holistic decisionmaking in en-
ergy if wider cross-sectoral perspectives can be brought 
to bear. For instance:

• Renewable energy can be either water intensive or 
water efficient. PV panels and wind turbines require lit-
tle water and are generally much more water efficient 
than conventional sources of electricity. Solar ther-
mal, biomass, geothermal, and carbon sequestration 
and storage, in contrast, can be “thirsty” sources of 

electricity, depending on the cooling technologies, 
and can increase water intensity. Technology choice 
in clean energy provision can therefore have severe 
implications for water security. Hydropower depends 
fundamentally on water, and lower rainfall (perhaps 
due to greater variability and to climate change) could 
reduce electricity production from that source.

• Energy efficiency typically has positive and syner-
gistic feedbacks to other resource systems. Efficient 
use of energy reduces the need for power generation 
and thus the need for cooling water. Water efficiency 
is also energy efficiency: using water more efficiently 
often cuts electricity consumption, as lower water 
demand reduces the need for pumping and treating 
water. Similarly, energy efficiency interventions like 
low-flow showerheads save energy by reducing the 
volume of water to be heated. Washing machines 
have become more energy efficient largely by using 
less water per load. Exploring the co-benefits in water 
saving tied to energy efficiency, as well as the poten-
tial to save energy through water efficiency, can there-
fore help secure additional benefits.

• Access to energy and to other energy-intensive prod-
ucts, services, and facilities can increase farmer in-
comes and boost agricultural productivity. Agricul-
tural machinery and inputs such as fertilizers and 
pesticides can raise yields for farmers. Better access 
to transportation (roads and freight services) as well 
as refrigeration and processing facilities can improve 
market access while reducing spoilage of food. This 
can increase overall land productivity by reducing 
field-to-consumer losses and improve farmer in-
comes. Health, too, gains from sustainable energy 
services in developing-country community health 
clinics, through cost-effective and life-saving interven-
tions. These clinics need reliable access to energy for 
running medical equipment, for storing supplies such 
as blood, vaccines, and antiretroviral drugs, for stay-
ing open after dark, and for helping retain qualified 
staff. Finally, street lighting may increase women’s 
and girls’ mobility after dark and in the early morning 
and, by improving security, reduce the risk of gender- 
based violence.14,15

All these areas have numerous interwoven concerns, in-
cluding access to services, long-term maintenance and 
sustainability, environmental impacts, and price volatility. 
These issues manifest in different ways in each area, but 
the impacts are often closely related. Identifying the links 
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early can help in targeting synergies and preempting sub-
sequent potential tensions.

Energy and water

The trade-offs between energy and water have been gain-
ing international attention in recent years as demand for 
both resources mounts and governments continue to 
struggle to ensure reliable supplies. About 748 million 
people still lack access to improved sources of drinking 
water — nearly half in Sub- Saharan Africa. And more than 
one-third of the global population — around 2.5 billion 
people — remain without access to improved sanitation.16 
It is expected that, by 2025, 1.8 billion people will live in 
countries or regions with absolute water scarcity, and two-
thirds of the world’s population could be in water-stress 
conditions.17

Energy and water resources are tightly enmeshed: large 
amounts of water are needed in almost all energy genera-
tion, including thermal power plants, hydropower, and bio-
fuels, as well as in extraction of fossil fuels. Conversely, 
the water sector needs energy to extract, treat, and trans-
port water, run municipal water and wastewater facilities, 
irrigate land, and desalinate water. Energy and water are 
both used in producing crops, including those to generate 
energy through biofuels. This relationship is the energy–
water nexus (sometimes the energy–water–food nexus). 
These interdependencies could complicate solutions and 
make a compelling case to improve integrated water and 
energy planning.

Water indicators:

• Reliable and comprehensive data on the energy–
water nexus are scarce.

• Indicators must track water withdrawal, consump-
tion, and discharge, over time and space (at power 
plants).

Energy and food

Assessing the links between energy and food security re-
quires understanding what food security means. The in-
ternationally agreed definition is that “Food security exists 
when all people, at all times, have physical and economic 
access to sufficient, safe, and nutritious food to meet 
their dietary needs and food preferences for an active 
and healthy life” (Rome Declaration on World Food Secu-
rity and World Food Summit Plan of Action; World Food 

Summit 1996). For this definition, food security has four 
dimensions — availability, access, utilization, and stability 
— which need to be fulfilled simultaneously.

Energy has a key enabling role in food security and nutri-
tion. It is essential for agricultural processes, including irri-
gation, and is necessary at every stage of agrifood chains. 
Energy prices often influence the prices of agricultural in-
puts. Biofuels in particular are linked to all four dimensions 
of food security. At household level, better access to mod-
ern energy services may increase the quality of food by 
improving food conservation through refrigeration and by 
allowing proper cooking.

Food indicators:

• Data exist on inputs to “behind farm-gate” operations, 
on use of traditional fuels, and on effects of bioenergy 
development on food supplies and prices.

• Complementary indicators would include energy 
used to manufacture agrifood chain inputs, energy 
use beyond the farm-gate, and RE produced along 
agrifood chains.

Energy and health

Energy is a prerequisite for good health and a source 
of many serious health risks, notably air pollution, which 
comes from dirty fuels and inefficient technologies. Less 
appreciated is that much of it comes from inefficient 
strategies — for, say, housing, transport, and urban de-
sign. Optimizing the health benefits of energy access, 
efficiency, and use of renewables and minimizing energy- 
related risks are critical for achieving SE4ALL’s three sus-
tainable development objectives. Outdoor and household 
(indoor) air pollution are responsible for about 7 million 
premature deaths annually, making air pollution one of the 
largest single causes of premature mortality and morbidity 
worldwide.

Many other health risks are linked to a lack of modern en-
ergy access or inefficient energy use. Rudimentary solid 
fuel cookstoves or kerosene lamps, for instance, can be a 
factor in domestic injuries, such as burns and poisonings. 
Energy-inefficient buildings and homes require more heat 
and power, and vulnerable groups like the elderly also 
are at higher risk of stroke, heart failure, and other acute 
events related to extreme weather and heat or cold ex-
posure.18 Increased incidence of asthmas, allergies, and 
respiratory illnesses are associated with chronic damp 
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and cold conditions that are more common in energy- 
inefficient dwellings, particularly affecting the poor, the el-
derly, and children. In urban areas, physical inactivity and 
traffic injury rates among pedestrians tend to be higher 
when public transport is inefficient, leaving people reli-
ant on private motor vehicles that burn more energy and 
produce more air pollution per unit of travel than efficient 
rapid transit modes.19

Health indicators:

• Existing indicators approximate exposure and bur-
den of disease from indoor and outdoor air pollution. 
Measurement of electricity access in health care facil-
ities is being developed.

• Efforts should be reinforced to improve indicators on 
the energy–health nexus, including safety standards 
for cooking solutions, and exposure rates to indoor 
air pollution from heating and lighting.

Energy and gender

The energy–gender nexus emerged as a discourse in de-
velopment at the Beijing Conference in 1995.20 As high-
lighted in the 2012 World Development Report (WDR) and 
the 2014 World Survey on the Role of Women in Develop-
ment,21 gender equality is critical for development across 
all sectors.22 Access to sustainable energy can liberate 
men and women from drudgery and free time for leisure, 
rest, and investing in human capital. However, women in 
most developing countries suffer more than men from en-
ergy deficits and energy poverty.23

The energy–gender nexus reflects energy demands based 
on women and men’s roles that are met through energy 
supply chains of different degrees of formality (from self-col-
lection to commercial provision).24 At household level, men 
generally take the final decision about energy access. At 
macro level, decisions about policy instruments (including 
incentives to encourage a transition to cleaner energy) re-
quire gender analysis and gender budgeting to avoid inad-
vertent gender blindness or bias in energy policies.25 Most 
links of the chain offer entry points for women to be a target 
group in three areas — time poverty and drudgery reduction, 
economic empowerment, and health and safety gains.

Gender indicators:

• Existing surveys and databases shed light on the 
relationships between gender and energy, providing 

information on time poverty, women’s economic em-
powerment, and mortality and morbidity.

• Quantitative assessments of the differential impacts 
of energy on women, men, girls, and boys are few.

The data revolution for 
sustainable development

The November 2014 report, “A World That Counts,” un-
derscores the pressing need to upgrade capacity and 
resources to more accurately measure and track the di-
mensions of sustainable development.26 Improving data 
is a development agenda in its own right, and can better 
focus targeting of existing resources and spur new eco-
nomic opportunities. Gaps can be overcome through new 
investment and strengthened capacity.

A new funding stream to support the data revolution for 
sustainable development should be endorsed. That will 
require assessing the scale of investments, capacity de-
velopment, and technology transfer, especially for LICs, 
and developing proposals for mechanisms to leverage the 
creativity and resources of the private sector. Funding will 
also be needed for an education program to improve the 
capacity and data literacy of the public, information inter-
mediaries, and public servants to break down barriers be-
tween people and data.

The GTF seeks to catalyze such a data revolution for the 
energy sector. The philosophy in the first GTF was to bal-
ance the ideal metric that best captures progress in the 
energy sector with the constraints posed by the need to 
use data sets already at hand for all countries in the world, 
so that tracking could be truly global. That report achieved 
a workable solution with reasonable and widely available 
proxy indicators, while acknowledging that they were less 
than ideal in some ways, and that the GTF should simul-
taneously set an agenda for gradually improving data 
(figure O.34).

Since 2013, progress has been significant in develop-
ing improved metrics for energy access. The first GTF 
proposed and consulted on a conceptual framework for 
measuring access to electricity and to modern cooking 
using multitier approaches. The framework went beyond 
traditional binary measures of presence or absence of an 
electricity connection or primary use of non-solid fuels, 
proposing eight attributes of energy supply to determine 
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whether a user has effective access, and to what degree: 
capacity, availability, reliability, quality, affordability, legality, 
convenience, and health and safety. Increasing levels of 
these attributes were required to achieve higher tiers of 
energy access

This framework has since been elaborated by develop-
ing tools for capturing data for energy supply attributes, 
including a survey instrument that has been piloted in half 
a dozen country contexts. The results show that this ap-
proach is a much more refined way of measuring energy 
access. For example, Kinshasa city in the Democratic Re-
public of Congo, which reports a 90 percent access rate 
under the traditional binary measurement, scores only 30 
on a scale of 0 to 100 on the binary metric that reflects all 
eight attributes of energy supply (box O.1). Similar multi-
tier metrics have also been conceptualized and piloted to 
measure energy access for household cooking, produc-
tive engagement, and community facilities. A global sur-
vey based on the multitier approach is planned for 2015.

Other issues of measuring energy efficiency and the sus-
tainability of biomass under RE are equally pressing. En-
ergy efficiency — the relationship between energy inputs 
and physical outputs — cannot be directly measured at 
global level. Instead, energy intensity — the amount of GDP 
produced for every unit of energy consumed — is widely 
used as an imperfect proxy. Going beyond this would 
require more detailed disaggregation of data to sectors, 
subsectors, and individual end-use activities. That would 
entail both improving the resolution of the national energy 
balances that characterize where energy is consumed in 

each country and obtaining complementary information 
on the physical outputs associated with energy consump-
tion in each sector — for example, freight-kilometers of 
transportation or square meters of office space. A recent 
IEA energy-efficiency statistics manual provides a solid 
methodological basis for doing so.27 But building capacity 
for countries to apply this methodology and collect all the 
supporting data poses a major challenge.

National and international entities already (or could) have 
roles in building capacity to better track energy efficiency. 
National governments are the only entities with the re-
sponsibility and authority to collect and publicly report the 
statistics to construct national energy efficiency indicators, 
while international and regional energy organizations are 
important in developing and promulgating standardized 
approaches to energy efficiency indicators. For an inter-
national initiative like SE4ALL to produce a set of detailed 
tracking indicators ultimately requires sufficient informa-
tion provided by a plurality of the most important countries 
and organizations, and sufficient resources accompanied 
by a mandate to sustain a reporting activity.

To go further, tracking requires a consensus-building pro-
cess that would make decisions — first, on which indica-
tors to pursue to secure meaningful, global tracking indi-
cators, and second, on which key sectors, segments, and 
activities, as well as countries. This would include identi-
fying the keeper and reporter of global energy efficiency 
indicators, specifying the range of information needed 
from countries, identifying bodies that prepare and carry 
out associated capacity building, and generating the tech-
nical assistance to establish and maintain surveying and 
reporting capacities. This process would also identify the 
necessary funding, including investment capital, and pos-
sible sources.

Switching to the sustainability of biomass, about half of 
what we know as RE takes the form of traditional use, 
often by households in developing countries for cooking 
and heating. The volumes used this way are imperfectly 
estimated at present, and little is known about whether 
the associated wood and charcoal are harvested and pro-
duced sustainably.

Measuring and tracking the sustainable use of solid 
biofuels — and bioenergy in general — at country level is 
extremely complex for at least four reasons. First, the as-
sessment of sustainability relates to multiple dimensions 
(economic, environmental and social) with their own set 
of indicators. Second, the assessment of sustainability is 

Figure o.34 Improving measurement and tracking

Workable
solution

Ideal
metrics

Available
data

Agenda for
improvement

Source: Prepared by authors.
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applied at a “situation” level (zone, project, subregion), 
such that several assessments are needed for national 
estimates. Third, because measurement is data-intensive 
and few data are in the form required for a comprehensive 
or even pragmatic assessment, harvesting data is inten-
sive and expensive. And fourth, periodic tracking would 
require an organizational structure and data collection 
platform that few countries now have.

A pragmatic approach to roughly assessing progress on 
the sustainable development and use of bioenergy reg-
ularly could rely on a mix of proxy, semiquantitative, and 
qualitative measurements. That mix could include esti-
mating the wood harvested in excess of the incremental 
growth rate at national level (or estimating the fraction of 
nonrenewable biomass) with the methodology recently 
proposed and applied by Bailis and others28; assessing 

Box o.1 Pilot Implementation of a Multitier Framework in Kinshasa

A multitier analysis for Kinshasa demonstrated how an attribute-based multitier approach provides a deeper picture 
of the state of energy access, helps conduct a gap analysis that points to the reasons for access deficiency, and 
suggests possible approaches for alleviating them.

Binary or multitier measurement of access to electricity in Kinshasa
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The binary measurement indicates that 90 percent of the people in Kinshasa city have access to electricity — 
implying that only an incremental access challenge remains. The multitier metric presents a very different picture. 
With an energy supply index of 30 (on a scale of 0 to 100), the city’s households have poor access to electricity, de-
spite a high rate of grid connectivity (close to 87 percent). More than three-quarters of the households (79 percent) 
are on tier 2 or below, and most of the remaining households are on tier 3.

The multitier framework also allows for a gap analysis that examines why households are stuck at lower levels and 
the interventions that may help them. While about 10 percent of the households do not have a connection, another 
21 percent join them on tier 0, despite being grid connected, because they receive less than four hours of supply 
each day or less than one hour in the evening. Furthermore, 48 percent of households are held at tiers 1 and 2 be-
cause of quality of supply issues (low voltage) and less than eight hours of supply a day. Interventions can therefore 
be more accurately designed to address the access deficiencies that affect each of these sets of households.

Source: Prepared by authors.
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and monitoring of bioenergy sustainability at national 
level using Global Bioenergy Partnership indicators; and 
estimating the amount or share of land used under cer-
tification schemes.29 The adoption of any of these ap-
proaches would require the consensus of, among others, 
international agencies, international statistics groups, 
and national governments. Table O.6 summarizes the 
challenges in measuring and tracking the SE4ALL objec-
tives and the wider agenda for improving data availability 
and quality.

The Open Working Group on Sustainable Development 
Goals of the UN General Assembly adopted a document 
proposing 17 sustainable development goals (SDGs) and 
169 targets (United Nations 2014).30 SDG 7 on Energy — 
Ensure access to affordable, reliable, sustainable, and 
modern energy for all — includes the following targets and 
means of implementation (7a and 7b):

• Target 7.1 By 2030, ensure universal access to af-
fordable, reliable, and modern energy services.

• Target 7.2 By 2030, increase substantially the share 
of renewable energy in the global energy mix.

• Target 7.3 By 2030, double the global rate of im-
provement in energy efficiency.

• Target 7a By 2030, enhance international coopera-
tion to facilitate access to clean energy research and 
technology, including renewable energy, energy effi-
ciency and advanced and cleaner fossil-fuel technol-
ogy, and promote investment in energy infrastructure 
and clean energy technology.

• Target 7b By 2030, expand infrastructure and up-
grade technology for supplying modern and sustain-
able energy services for all in developing countries, in 
particular least developed countries and small island 
developing states.

The indicators in GTF 2015 correspond closely to the tar-
gets articulated by the Open Working Group.
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table o.6 Challenges in measuring and tracking SE4ALL objectives and proposed actions for improving data

Challenge Actions

Energy access
Binary measurement of energy, with or 
without connection, does not capture the 
nuances of energy supply

A multitier metric for electricity and modern 
cooking solutions was proposed in GTF 2013 
to present access as a combination of seven 
attributes of energy supply. Preparations are 
under way to launch a global access survey that 
will ramp up the ability to evaluate energy access. 
New frameworks for productive uses, community 
facilities, and small-lighting solutions, presented 
in this GTF, will be pilot-tested to ensure the 
reliability of results before global roll-out.

Energy efficiency

Energy efficiency, the relationship 
between energy inputs and physical 
outputs, would require a set of more-
disaggregated data across countries than 
energy intensity

A consensus-building process could choose 
key sectors, end-use activities, and countries 
for which to develop more meaningful global 
tracking indicators. It would prioritize indicators, 
specify required information, and identify needed 
technical assistance and financial resources.

Renewable energy

Measurement and tracking of the 
sustainable use of solid biofuels is based 
on the assumption that all solid biomass 
consumed in developing economies is 
used in a traditional way

International organizations and statistics groups, 
and national governments, have initiated steps to 
agree on methodologies to progressively account 
for the sustainable use of solid biofuels in energy 
statistics. A roadmap of actions that considers 
approaches already piloted could include:

Short term: Use proxy, semiquantitative, and 
qualitative measurements, including proportion 
of land following established good practice 
and share of land under certification schemes. 
Emerging methodologies allow the fraction 
of wood fuel (firewood and charcoal) used 
in a nonrenewable or unsustainable way 
to be quantified, based on spatially explicit 
assessments.

Medium term: The assessment and monitoring of 
bioenergy sustainability could be progressively 
conducted at national level in high-impact 
countries using Global Bioenergy Partnership 
indicators, though not annually due to the 
complexity and funding needs. Thus periodic 
tracking would be more challenging under this 
approach.

Other data and methodological 
constraints

Definitions and data collection in distributed 
renewable energy power generation for grid-
connected and off-grid systems need to be 
improved. With regards to renewable energy 
policy, it would be desirable to convert existing 
targets into a common metric to allow the 
estimation of an aggregate global target.

Source: Prepared by authors.
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Notes

1. Worldwide, roughly one-third of total primary en-
ergy supply is attributable to energy production, 
conversion, refining, transmission, and distri-
bution. The remaining two-thirds is final energy 
consumption in end uses.

2. Analyzing the net increment with and without the 
contribution of traditional solid biofuels — which 
include primary solid biofuels and charcoal — is 
important as they are assumed to be used in a 
non-sustainable way by the residential sector in 
developing economies. It is expected that the 
attainment of the SE4ALL objective of universal 
access to modern energy will reduce the con-
sumption of solid biomass used for traditional 
purposes and therefore make the SE4ALL ob-
jective on renewable energy easier to achieve. 
Chapter 4 discusses in more detail the chal-
lenge of defining and measuring bioenergy. 
Renewable energy resources that exclude solid 
biofuels for traditional uses are here referred to 
as modern renewable energy resources.

3. REmap 2030 (IRENA 2014) is an energy options 
analysis that provides a roadmap toward dou-
bling the share of renewable energy in TFEC be-
tween 2010 and 2030.

4. Actual investment fell from $417 billion in 2010 
to $397 billion in 2012, largely reflecting IEA 
methodological updates in calculating energy 
efficiency investments. This decline in energy- 
efficiency investments was partly offset by an 
increase of $30 billion in RE investment.

5. World Bank and others 2014.
6. http://www.worldenergyoutlook.org/publications/

weo-2014.
7. WEO; IEA 2014.
8. IEA 2014.
9. IEA 2014.
10. IEA 2014.
11. Products are identified at the six-digit level of 

the Harmonized System (HS) subheadings of 
the Harmonized Commodity Classification and 
Coding System (UN COMTRADE Database).

12. The product known as a photosensitive 
semi-conductor device (HS Code 854140) ag-
gregates both photovoltaic cells (whether or not 
assembled in modules or made up into panels) 
and LEDs.

13. There is growing consolidation of companies 
manufacturing hydro turbines globally: in 2013 
just five countries accounted for 65 percent of 
exports of small hydro turbines (China, Ger-
many, Austria, the United States, and Italy). Very 
few developing countries have developed value 
chains for manufacturing small turbines, and 
those that have generally have little production 
capacity and a narrow range of capacity scales. 
Only one LIC and two LMICs export small hydro-
power turbines (India, Democratic Republic of 
Congo, and Sri Lanka).

14. Cecelski and others 2005.
15. Doleac and Sanders 2012.
16. WHO/UNICEF 2014.
17. WWAP 2012.
18. Röbbel 2011.
19. Hosking 2011.
20. Clancy and others 2011.
21. UN Women 2014.
22. World Bank 2012.
23. Defined as an absence of sufficient choice in 

accessing adequate, affordable, reliable, clean, 
high-quality, safe, and benign energy services 
to support economic and human development 
(Clancy and others 2003; UNIDO/UN Women 
2013).

24. Detailed reviews of the energy–gender nexus 
may be found in Clancy and others 2011, Köhlin 
and others 2011, and World Bank 2005.

25. Clancy 2009.
26. Produced by an Independent Expert Advisory 

Group on a Data Revolution for Sustainable De-
velopment for the UN Secretary-General; IEA 
2014b.

27. Independent Expert Advisory Group 2014.
28. Bailis and others 2015.
29. Bailis and others 2015.
30. United Nations 2014b.
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The SE4ALL Global Tracking Framework full report, summary report, key findings, PowerPoint 
presentation, and associated datasets can be downloaded from the following website:

http://trackingenergy4all.worldbank.org
#endenergypoverty

The Sustainable Energy for All indicators can also be found at World Development Indicators: 
http://data.worldbank.org/wdi
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