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Insights project introduction

ODI Insights is a series of research papers, policy briefings and outreach activities that
address urgent and unresolved development priorities and challenges. As well as reaching
new audiences, the aim of Insights is to ensure that ODI’s high-quality research and
analysis influences policy debates, providing innovative practical solutions to existing and
emerging problems.
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1. Key findings

The Paris Agreement came into force on 4 November
2016. Its parties have committed to contribute to the goal
of keeping the average global temperature rise well-below
2°C, and to pursue efforts to keep the rise to 1.5°C.

The contributions pledged by governments do not put

the world on a path towards a well-below 2°C average
temperature rise. Indeed, analysis for the 2016 Emissions
Gap Report suggests that these contributions would

lead to a rise between 2.9°C and 3.4°C (UNEP, 2016).
This means ambitions for emission reductions need to be
quickly raised if we are to avoid dangerous climate change
in the second half of the century.

Achieving the well-below 2°C change goal will mean
decarbonising the world’s energy systems before the end
of the century. Energy production and consumption
account for about two-thirds of global greenhouse gas
emissions (IPCC, 2014). Electricity generation, which
accounts for 38% of energy emissions (IEA, 2016b), needs
to be decarbonised by the middle of the century (Climate
Action Tracker, 2016a). To transition to lower-carbon
energy systems, renewable energy sources need to be
substituted for carbon-intensive ones, such as coal, oil and
natural gas, and the efficiency of energy production and
consumption must be improved.

Although global energy-related emissions need to
eventually be reduced to zero, energy consumption in
developing countries' needs to increase. The International
Energy Agency (IEA) expects energy consumption

in non-OECD countries to increase by 55% between
2013 and 2040 (IEA, 2015b). Though this may be an
overestimate (IEF, 2016; Roberts, 2015), the focus of
developing country energy policies and plans is to meet
their rapidly growing demand for energy. In doing

s0, some countries will increase their energy-related
emissions. This raises questions about the coherence
between governments’ international pledges on
greenhouse gas emission reductions and their national
energy policy objectives.

Countries’ pledged contributions to global emission
reduction are set out in their Nationally Determined
Contributions (NDCs).2 Most NDCs cover energy-related
emissions, and increases in the use of renewable energy
are included in the NDCs of 108 countries (Stephan, et

al., 2016). However, NDCs do not all include action to
reduce energy emissions. When they do, they may not be
specific about the action to be taken to address energy
emissions, and the action included does not necessarily
address emissions from all energy sources.

This paper assesses the extent to which national plans
and objectives for the development of energy systems

in developing countries contribute to their NDCs. This
includes national objectives towards the energy targets
of the Sustainable Development Goals (SDGs). The key
questions addressed relate to whether there is coherence
between NDCs and plans for the development of the
energy sector:

¢ How will NDCs contribute to national energy policy
objectives, and vice versa?

e Can national energy objectives help increase the
emission reduction ambition of NDCs?There are three
main conclusions from the analysis.

Energy emissions should be included in all NDCs. A
review of the NDCs and national energy objectives of

30 developing countries indicates that plans to deliver
NDCs have yet to be fully formulated. Only half of the
NDCs feature action to reduce energy-related emissions
(i.e. emissions from fuel combustion, fuel extraction

and energy production, and energy consumption for
domestic transport). In all of the NDCs reviewed, there
are objectives for renewable energy, focused on the power
sector. However, they are unspecific about plans for fossil
fuel energy and thermal generation capacity. In developing
countries, where the demand for energy is growing
rapidly, any increase in the proportion of renewables,

or a large one in renewable electricity capacity, does not
necessarily mean that emissions from electricity will be
reduced.

The partial coverage of energy emissions in NDCs can
be addressed by including action to mitigate emissions
from energy production and consumption in all NDCs.
This should be based on realistic but ambitious energy
development plans and be done when the NDCs are
reviewed during the facilitative dialogue, under the Paris
Agreement, in 2018.

1 Defined in this paper as low-income, lower middle-income and upper middle-income countries, as classified by the World Bank (World Bank, 2016).
2 In this paper, we use the term Nationally Determined Contribution throughout to refer to NDCs and Intended Nationally Determined Contributions
(INDCs). Upon ratification, a country’s INDC becomes its NDC unless it submits one separately.
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Energy sector plans, SDG implementation plans and
NDCs should be aligned. Action to address energy-related
greenhouse gas emissions should be consistent with plans
to expand energy production and consumption. This
would help ensure that NDCs include all opportunities

to reduce energy-related emissions. Greater integration
across the energy sector in national energy planning
would facilitate alignment of NDCs with energy
development objectives.

Developing countries need international support to
revise national energy plans and enable them to plan
for low-carbon energy systems. The absence of actions
to reduce energy emissions from many NDCs, along
with any lack of detail they provide about the action
to be taken, may be because the information is not

yet available. This can partly be explained by the
limited capacity of developing countries to undertake
the necessary analysis. Similarly, there may be limited
capacity for a) integrated approaches to the development
of energy systems and b) planning for a transition to

low-carbon energy systems. Many developing countries
have relied on international support to prepare NDCs and
reports to the United Nations Framework Convention on
Climate Change (UNFCCC), as well as to develop their
energy sector policies and plans. This will continue to be
required for developing countries’ preparation of policies
and plans for the transition to low-carbon energy systems.
The imperative of reducing global emissions suggests that
this support should be provided immediately.

The need for decarbonisation in the energy systems of
developing countries raises questions about global equity
in the implementation of the Paris Agreement. Although
many developing country NDCs include energy-related
emission reductions relative to a business as usual (BAU)
trajectory, their total emissions from energy use may still
be increasing. Further research on how their national
energy plans can be linked to NDCs would help inform
this debate and expectations regarding what should be
included in NDCs.

Aligning objectives: international climate commttments and national energy strategies 6



2. Introduction

Having concluded the landmark Paris Agreement at the
end of 2015, with entry into force less than a year later,
attention is now focused on its implementation. Delivery
of the action pledged by national governments in their
NDCs will form a critical part of this.

In the months leading up to the Paris Agreement,
countries were asked to submit a statement of their
intended contribution to the reduction of global
greenhouse gas emissions — their Intended Nationally
Determined Contributions — to the UNFCCC.? The
majority of countries did this before the Paris Agreement.
Upon ratification, countries have an opportunity to offer
a new or revised contribution as their NDC. If they do
not make a new submission, the original becomes the
registered NDC, as has occurred with most ratifications
to date.

In 2018, the Paris Agreement will provide an opportunity
for countries to review progress towards the well-below
2°C goal. This “facilitative dialogue’ is also intended to
inform the next submission of NDCs in 2020. These

may simply take the form of updates of the NDC already
submitted. However, from this point, pledged mitigation
contributions should all relate to a timeframe up to

2030 (with some of those submitted in 2015 having a
timeframe up to 2025). Countries are also expected to
submit their long-term decarbonisation plans by 2020.
The agreement provides for a review and update of NDCs
every five years, with the expectation that they will
become successively more ambitious. The first stocktake
is scheduled for 2023, followed by the submission of new
NDCs by 2025, as shown in Figure 1.

Figure 1: Timeline for increasing ambition in NDCs

Delivery of nationally determined contributions

Inevitably, the NDCs have attracted much attention.
Because those submitted do not all follow the same
format or articulate their objectives in the same way,
representations and summaries of their contents have
been prepared by a number of organisations (e.g. ICF
International, 2016; World Bank, 2016). Analysis of the
NDCs has largely focused on two questions. The first

is whether the emission reductions pledged will be big
enough in aggregate to put the world on a pathway to the
well-below 2°C goal (e.g. Climate Action Tracker, 2016a;
Hof et al., 2015). It is now well established that this will
not be the case (IEA, 2015; ETC, 2016; UNEP, 2016).
The second main focus of analysis has been the level of
investment required to deliver the NDCs, and how this
might be financed (Helme et al., 2015; Amponin and
Evans, 2016).

Detailed analysis of the NDCs of individual countries

has concentrated on a limited number, mostly the

large emitters. Carbon Action Tracker’s assessment of
individual NDCs (Climate Action Tracker, 2016) includes
31 countries, along with the EU’s submission of a single
NDC on behalf of all of its member states. An analysis by
Day et al. (2015) covers seven countries and the EU, while
Ecofys (ETC, 2016) includes 16, plus the EU.

These analyses take account of national policies, in order
to assess the ambition of emission reductions, how the
co-benefits of mitigation might incentivise mitigation
action, and how the NDCs can accelerate the transition to
low-carbon energy systems, respectively.

Paris Agreement Updated Revised Revised
comes into NDCs NDQS ND(?s
force submitted submitted submitted
Facilitative 'S 1st Global 2nd Global .
dialogue stocktake stocktake
2016 2017 2018 2019 20p0 2021 2022 20p3 2024 2025 2026 2027 2028
Progress Progress Progress .
onSDGsat ¢ Last year on SDGs at on SDGs at End of
General ) for emissions General General SDGs
Assembly High o peak for Assembly HLPF Assembly HLPF period
Level Political a 2°C rise
Forum (HLPF)

3 COP decisions 1/CP.19 and 1/CP.20.
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Figure 2: Percentage change in emissions 2010-2030 for selected developing countries
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In these studies, the links between NDCs and national
development objectives are considered from the
perspective of emission reductions and climate finance:
climate change objectives. Although the World Resources
Institute has mapped the contents of NDCs against

the SDGs (Northrop et al., 2016), there has been little
analysis of their consistency with broader development
plans.

A rapid reduction in greenhouse gas emissions from the
consumption and production of energy will be necessary
to achieve the well-below 2°C goal, as these account for
two-thirds of global emissions. According to proportions
for 2011, the main sources of these emissions are
electricity generation (38%), industry (24%), transport
(23%) and residential and commercial buildings (8%)
(IEA, 2016). To transition to lower-carbon energy
systems, renewable energy sources (hydro, solar, wind,
bioenergy and geothermal) need to be substituted for
carbon-intensive sources (coal, oil and natural gas) and
the efficiency of energy production and consumption
must be improved. Reductions in consumption will be
important if the well-below 2°C goal is to be reached.
To establish the right incentives for this transition,

fossil fuel subsidies need to be phased out and energy
prices must become more reflective of their true cost. In
the long-term, the complete decarbonisation of energy
systems will be necessary.

The NDCs of many developing countries do not
specifically include the reduction or avoidance of
energy emissions. The IEA’s review of 125 NDCs found

Venezuela F

that about half included energy-related targets (IEA,
2015). The omission of energy emission targets from
developing country NDCs may be because their energy
consumption needs to increase, potentially raising their
energy emissions. Globally, the IEA estimate that energy-
related greenhouse gas emissions will continue to grow

if the NDCs are fully delivered, but at a slower rate
(IEA, 2015c¢). In the countries analysed by Ecofys (ETC,
2016), the rate of expansion of renewable electricity will
be higher than for electricity generated from fossil fuels.
Here, the latter will still increase by 430 gigawatts (GW),
by 2030. Figure 2 shows that total emissions in some
developing countries will be higher in 2030 than they
were in 2010 if their pledges (conditional on international
support) are fully delivered. Such forecasts point to

the need for higher global ambitions to reduce energy
emissions to a level where the long-term climate change
goal can be achieved.*

Debate about implementation of the Paris Agreement,
with respect to NDCs, appears to be focused on NDC
implementation plans or investment strategies to

deliver pledged mitigation actions. There has been little
consideration of countries’ existing energy sector plans,
the extent to which these are aligned with their NDC
targets and whether they could help increase the ambition
of NDCs. Although most NDCs mention the national
energy policies with relevance to their pledged energy
targets, they do not provide a comprehensive assessment
of NDC energy targets in relation to existing national
energy policies and plans.

4 An increase in energy emissions in developing countries could be offset by steeper emission reductions in industrialised countries. This would be
equitable globally. Although transfers are provided for in the Paris Agreement (Articles 6.1 and 6.2), multilateral agreement on this question is not

proposed.

Aligning objectives: international climate commttments and national energy strategies 8



Meeting the sustainable development goals

The national energy policy priorities of developing
countries are to:
e expand energy supply and consumption
e ensure security of supplies while keeping energy
prices are as low as possible
e provide access to modern energy services for all their
citizens.

Under the Paris Agreement, they must also consider their
energy-related greenhouse gas emissions.

They are also expected to reflect the Sustainable
Development Goals (SDGs) in their national energy policy
objectives. Adopted in 2015, two months before the Paris
Agreement, the global SDGs include the following targets
to be achieved by 2030:

a) ensure universal access to affordable, reliable and
modern energy services

b) increase the share of renewables in the global energy
mix

¢) double the rate of improvement in energy efficiency
d) rationalise inefficient fossil fuel subsidies.

The targets on renewables and energy efficiency for the
energy SDG (SDG 7) are directly relevant to the climate
change goal of the Paris Agreement. However, the share
of renewables in total primary energy supply needs to
increase at a faster rate than total energy consumption,
to ensure an overall reduction in energy emissions. The
International Energy Agency estimate that, in 2014, the
supply of renewable energy increased by 2.7% on the
previous year, while demand increased by 1.1% (IEA,
2016b). However, renewables accounted for only 14% of
global energy supply. The SDG energy efficiency target
calls for a rate of improvement of 2.6% a year (SE4All,
2015), which is also the rate necessary to achieve the 2°C
maximum temperature rise goal, though not sufficient by
itself to achieve it (IEA, 2016a).

The SDG target of universal access to modern energy
services by 2030 is usually interpreted to mean that
everybody should have access to electricity and use

safe and clean fuels for cooking. Currently, around 1.1
billion people, globally, do not have access to electricity,
while 2.9 billion depend on unsafe traditional fuels and
technologies for their cooking energy. The vast majority
of people without access to modern energy services live in
sub-Saharan Africa and south Asia. The Global Tracking
Framework (SE4All, ibid.) found that the rate of growth
in access to electricity is close to the rate necessary for
access to become universal (0.6% a year, compared with
the 0.7% a year required), but the rate of improvement
in access to non-solid fuels is far from what is required
(1.7% growth a year).

Achieving the development objectives of SDG 7 will

contribute to the delivery of NDCs with energy targets.
Actions to implement these NDCs can, in turn, contribute

9 0Dl Insights

to the achievement of SDG 7. In countries that have

not included renewables or energy efficiency in their
NDCs, action directed towards SDG 7 may point to their
inclusion in revised NDCs. Similarly, NDC commitments
to phase out fossil fuel subsidies would contribute to the
achievement of SDG target 12c, and vice versa. Along
with SDG 7’s energy implications, energy production
and consumption will be particularly affected by action
towards SDG 8 (growth and employment), SDG 9
(infrastructure, industrialization and innovation) and
SDG 11 (sustainable cities consumption) (UNEP, 2016).

The effectiveness of national energy policy will play a
decisive role in achieving the objectives of both the Paris
Agreement and the SDGs. However, most countries have
yet to revise either their energy sector plans in response
to the global SDGs or, indeed, the Paris Agreement. This
can be expected when they next revise their national
development or energy sector plans, though there is

no international obligation for governments to do so.

As national energy objectives are revised and national
SDG targets are adopted, it will be critical to coordinate
and align actions for decarbonising energy to meet
parallel NDC and SDG targets. When national energy
policymaking or efforts to meet the NDCs and the
SDGs are not aligned, the respective climate and energy
objectives in the Paris Agreement and the SDGs may be
undermined.

Increasing the ambitions of Nationally Determined
Contributions

The timetable for the revision of NDCs is depicted in
Figure 1. Global progress on the SDGs will be presented
every four years to the High Level Political Forum under
the UN General Assembly, but these reviews will not
require revisions to national SDG targets. Figure 1 also
shows that 2020 is the year when global emissions must
peak in order to achieve the well-below 2°C long-term
goal (UNEP, 2016). One of the strengths of the Paris
Agreement is the provision for periodic review and
revision of NDCs, but this may be too late to secure the
necessary increase in mitigation ambition.

All opportunities to increase the ambition of NDCs
need to be taken. The facilitative dialogue around these
contributions in 2018 will present the first opportunity
under the Paris Agreement. The revision of national
energy sector plans and objectives will provide other
openings. Lack of coordination or disjuncture between
NDCs, national SDG targets, and national energy sector
policies and plans could make it more difficult to raise
mitigation ambitions. Accordingly, this paper assesses
the links between developing countries’ NDCs and their
national energy policy objectives, including those relating
to the SDGs and the extent to which their plans for
energy sector development contribute to NDCs. It also
considers how much they could contribute to revised,
more ambitious NDCs.



3. Methodology

The key questions in the study underpinning this

paper related to coherence between NDCs and energy
sector plans, the contribution of NDCs to development
objectives and whether national energy plans could help
increase the ambition of NDCs. To address these, this
study undertook a rapid review of the NDCs and national
energy objectives of 30 developing countries. This
identified the content of their NDCs related to energy
production and consumption, which was then compared
with the main objectives identified in their current
energy policies and plans. NDCs and national energy
policies often contain high level vision-type objectives.
Our analysis focused on more specific energy objectives,
particularly targets for emission reduction, renewable
energy and fossil fuels, along with projections for the
power mix.

The countries included in this study were selected to
ensure a balance across regions and different energy
contexts. The selection process began with the collection
of the most recent data for key indicators for all
developing countries (i.e. low-, lower middle-income and
upper middle-income countries). The indicators used
were:

¢ population without electricity

¢ population relying on traditional use of biomass

® cnergy imports

® cnergy intensity

¢ renewable energy consumption

e percentage share of global greenhouse gas (GHG)

emissions.

The data for each indicator for all developing countries
were ranked, identifying countries at the top, bottom
and middle (e.g. countries with large, medium and
small populations without access to electricity). A
preliminary list of countries included those appearing
in these rankings across the indicators. The final list of
30 countries was generated after ensuring a reasonable
balance across regions and country income groups. This
approach led to the selection of nine countries in Latin
America and the Caribbean, eight in South and South
East Asia and 13 in sub-Saharan Africa. In terms of
country income group, there were seven low-income,

11 upper middle income and 12 lower middle income
countries. Together, these countries account for 63% of
the world’s population lacking access to electricity and
23% of the world’s total greenhouse gas emissions. The
data for the countries eventually selected are presented in
Annex 1.

The NDCs, along with national energy policy and plan
documents for the thirty selected countries, were reviewed
to identify policy objectives and targets for the energy
sector.”* The NDCs and national policies and plans

were located and accessed online. In addition, the study
reviewed the analysis and information provided in other
cross-country studies or databases (e.g. REN21, Climate
Action Tracker, Ecofys, Globe Climate Legislation,
Climatescope, IRENA and IEA). Data on greenhouse
gas emissions came from the World Resources Institute’s
CAIT Climate Data Explorer (World Resources Institute,
2016) and the factsheets published by the Australian-
German Climate and Energy College (Climate Energy,
2016).

A number of limitations in the NDCs and national energy
policies complicate and constrain the analysis. First, there
is no standardised format for the NDCs and they often do
not provide directly comparable information. They also
do not necessarily cover the same sectors or use the same
baselines for emission reduction commitments. Along
with this, they have different time horizons (e.g. 2025 and
2030). In many cases, the underlying assumptions are not
presented. Those NDCs including specific energy sector
targets use a variety of metrics. Similarly, national energy
policies and plans use various metrics and cover different
periods of time. This complicates comparisons between
countries and can limit what can be compared.

Secondly, most of the NDCs that incorporate energy
sector targets do not provide a comprehensive picture of
plans for the sector. Emission reduction targets in NDCs
that are relative to BAU trajectories may accompany
increases in total energy emissions. If a country’s NDC
understates actual renewable energy development or
overlooks fossil fuel production and use, it may not
provide an accurate insight into a country’s progress

on decarbonisation in the energy sector. For example,
when the NDC’s energy content is focused in renewable
energy plans and no information is included in strategies
for oil, natural gas or coal production and consumption,
it is difficult to assess whether the NDC’s emission
reduction targets for the energy sector are realistic or
likely to be achieved. It is also the case that approaches to
national energy policymaking are often fragmented, with
limited integration between plans for renewable energy
development, energy efficiency, fossil fuel development
and wider emission reduction plans. This makes it
difficult to obtain a comprehensive understanding of
plans for the energy sector. Examples of misalignment
within national energy policies were found in this study.
This occurred when parallel policies set different targets
for the share of renewable energy in the energy mix by a
certain date.

Despite these limitations, the NDCs and national energy
plans do give an indication of the policy levers in each
country, level of ambition and foreseen progress.

5 One of the selected countries, Nicaragua, did not submit an NDC, so we reviewed 29 NDCs. We kept Nicaragua in the selection of countries as some
NDGCs, including Nepal’s, also selected, do not include specific mitigation objectives.

Aligning objectives: international climate commttments and national energy strategies 10



4. Energy objectives in the NDCs

In this section, we consider how energy features, both in
the NDCs generally and those of our selected countries.

In many NDCs, an overall greenhouse gas emission
target is provided without specifying the contribution
from energy-related emissions. Before COP 21, the IEA
examined 125 NDCs, covering 150 countries. They found
that approximately half of them included energy-related
targets. In 40% of these NDCs, there was a target to
increase the use of renewable energy, while about a third
had a target on improved energy efficiency (IEA, 2015c¢).
The World Future Council’s review of 158 NDCs found
that 108 (68%) specified increasing the use of renewable
energy as a mitigation action, with 75 NDCs including a
quantifiable target for renewable energy (Stephan et al.,

2016).

Almost half of the 29 NDCs of countries reviewed for
this study mentioned energy-related mitigation actions.
All of these included the use of renewable energy, with
most outlining action in other areas. Table 1 summarises

these.

In all but three of the countries, energy-related emissions
have been shown to account for a smaller proportion of
total emissions than the global average of about two-
thirds. This might explain the absence of energy emission
targets from their NDCs. However, the countries that
mention energy-related mitigation actions tend to have

a lower proportion of energy-related emissions than the
countries that do not (average 28.8% compared with 47%
for countries that do not include energy-related actions).

Table 1: Summary of energy commitments identified in NDCs of all selected countries

NDC targetyear  Renewable Energy Energy access Fossil fuels Energy
energy efficiency emissions

Bangladesh 2030 400 MW wind Shift 20% Improved cook 100% new 36 MtCO2e
capacity passenger traffic ~ stoves have 70%  coal uses conditional
1000 MW solar fromroad to rail;  market share super-critical reduction on
capacity (utility 10% reduction by 2030; switch  technology BAU by 2030
scale) on BAU in from biomass (12 MtCO2e,

industrial energy ~ to LPG unconditional)
consumption

Benin 2030 259.9 MW hydro Off-grid 400 MW oiland  19.4 MtC02e
and 40 MW solar electricity (1 gas generation reduction by
capacity million solar capacity; 2030

lamps) and promotion

improved cook of butane

stoves (140,000)  for cooking
for 275,000
households

Brazil 2025 45% share of 10% increase
renewables in efficiency of
in the energy electricity by
mix by 2030; 2030
23% non-fossil
electricity
(excluding hydro)

Cape Verde 2025 100% renewable  Reduce demand  Universal access 600-700 tCO2e
electricity by by 20% relative to electricity by reduced
2025 (30% to BAU (10% 2017
unconditional) unconditional)

Congo DR 2030 Expanded hydro-  Improved Improved cook 20 MtCO2e
power (650 MW)  transport stoves; fuel reduction from
and solar infrastructure; wood reduction transport and

improved fuel wood by
efficiency of 2030 (against
charcoal BAU)
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NDC target year  Renewable Energy Energy access Fossil fuels Energy
energy efficiency emissions
Ghana 2030 Renewable 200,000 solar 50% LPG
energy share home systems; adoption for
10% by 2030; 2 million cooking; switch
installed efficient cook to gas from
capacity (small stoves oil for power
hydro, wind, generation
solar — utility
scale and
mini-grids)
India 2030 40% of installed ~ Emissions New, more
power capacity intensity of GDP efficient
by 2030 from reduced by 33% and cleaner
non-fossils to 35% by 2030 technologies in
(including below 2005; thermal power
nuclear) promotion of generation
energy efficiency
Lao DPR 2015-2030 30% renewable 90% access to 1.468 MtCO2e
share of energy electricity by reduction by
consumption by 2020 2025 from new
2025; biofuels renewables;
10% share 63 ktC02
transport fuel; saving per year
5.5GW from access to
hydropower electricity
capacity by 2020
Malaysia 2030 45% reduction in
energy intensity
by 2030 (relative
to 2005)
Mauritius 2030 Expand Promotion Switch to LNG
renewable of energy
electricity efficiency; smart
grids
Nigeria 2030 13 GW solar 30% energy Off-grid PV End gas flaring
PV capacity efficiency by 2030.
(off-grid) improvement by Efficient gas
2030 generation.
Biodiesel fuel
blending
Senegal 2030 500 MW Energy efficiency  Improved stoves;  Switch from coal 7.5 MtCO2e
installed promotion bio-digesters; to gas in power reduction
capacity (wind, in buildings, 5000 villages generation against BAU by
solar, biomass), industry, lighting  connected 2030
and 200 GWh and appliances through solar
hydropower by mini-grids
2025
Tanzania 2030 Renewable Promotion of Natural gas
energy installed energy efficiency installed
capacity capacity
Zambia 2030 Renewable Switching to
energy in rural lower carbon
areas; biomass fuels

Source: NDCs available at http:/lwww4.unfccc.int/ndcregistry/Pages/Home.aspx
Note: The table includes only the 14 that include energy-related actions in their NDCs, out of the 29 NDCs reviewed.

Aligning objectives: international climate commttments and national energy strategies 12



When energy is mentioned in an NDC as a sector for
mitigation action, it is either:

(a) a general statement about the action that will or might
be taken

(b) a specific target for energy production or consumption
(c) a target for energy emission reductions.

Only the last of these provides a very clear indication of
the mitigation contribution, with four to six of the 29
NDCs reviewed for this study including a quantifiable
energy emissions target. Cape Verde, for example,
estimates that its 100% renewable electricity objective
will produce annual savings of 600 to 700 tCO2e. The
absence of quantitative energy emission targets in NDCs
limits comparative and overall assessment.

Some NDCs contain more than one kind of statement
about the mitigation contribution from energy. Here, we
consider mitigation actions relating to renewable energy,
fossil fuels, energy efficiency and energy access.

Renewable energy objectives in the NDCs include:
e the share of renewables in the overall energy mix
(TPES)
e the share of installed generation capacity, electricity
generated, renewable energy or technology-specific
capacity (MW)
¢ the expanded use of general renewable energy or
specific renewable energy sources.

NDCs vary in the specificity of their renewable energy
objectives. Quantitative renewables targets can be found
in 75 NDCs, but around a third of those indicating an
intention to increase the use of renewable energy do not
provide quantifiable targets (Stephan et al., 2016).

With the exceptions of Malaysia and Mozambique, action
to increase the use of renewable energy is included in
almost all of the NDCs reviewed for this study with an
energy-related mitigation objective. The focus in 10 of
these is on renewable energy in the power sector, with
actions to increase either a) the renewable proportion of
electricity generated or generation capacity or b) actions
to invest in renewable generation capacity. Globally,

the power sector accounted for about 38% of energy
emissions in 2011 (Benoit, 2016), more than other
categories of energy emission. The focus on renewables
in the power sector may also be explained by the existing
global trend towards renewables, stimulated by a steep
reduction in their cost. According to the IEA, renewables
are expected to account for 60% of the growth in power
capacity over the next five years (IEA, 2016c¢). Ecofys
(ETC, 2016) found that renewable energy will account
for one third of the world’s electricity in 2030, compared
with 20% today.

Though many NDCs are specific about the expansion
of renewable electricity generation capacity, or the share
of renewables in the overall energy mix, the majority
are unspecific about fossil fuels (Stephan et al., 2016).
Few countries indicate plans in their NDC to reduce
coal-fired power, lower methane emissions or phase out
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fossil fuel subsidies (IEA, 2015¢). However, emissions
from currently operating coal-fired power stations alone
would exceed the total that could be emitted without
overshooting the 2°C goal (Climate Analytics, 2016).
Ecofys (ETC, 2016) found that, under current policies,
developing countries would expand total fossil fuel power
capacity, but suggested that the actual increase may be
smaller than projected, with planned declines in coal-fired
generation capacity estimated to be 160 GW, but 280 GW
of new capacity committed. We can note that only South
Africa and Mexico indicate the use of carbon capture and
storage (CCS) as a mitigation action.

Few NDCs include actions to reduce energy emissions
from transport, buildings or industry (ETC, 2016). The
Democratic Republic of Congo (Congo DR) and Nigeria
mention transport emissions without providing a specific
target. The former indicated a 20 MtCO2e reduction
from transport and wood fuel consumption, but without
disaggregating between the two sources. Ethiopia’s NDC
shows that energy-related emissions from industry and
transport will be reduced, compared with BAU, in 2030.
However, these emissions will be 75 MtCO2e higher than
in 2010 and will account for about half of Ethiopia’s total
emissions in 2030.

The NDCs of 79 developing countries mention energy
efficiency (Hohne et al., 2016). The analysis of 16 INDCs
by Ecofys (ETC, 2016) found that energy efficiency
improvements would contribute about 24% of total
emission reductions. Energy productivity would improve
by 1.8% a year on average. There is recognition from 143
INDCs (88%) that improvements in energy efficiency or
energy intensity constitute action that would contribute
to emission reductions (IEA, 2016a). Few of the countries
selected for this study set specific targets for energy
efficiency or intensity, with this also applying to energy
demand more generally. However, India and Malaysia
present their overall contribution in terms of energy
intensity, while Brazil specifies a 10% gain in energy
efficiency. Cape Verde pledges to reduce energy demand
relative to business as usual.

Five of the NDCs reviewed for this study (Benin, Congo
DR, Ghana, Nigeria and Senegal) include mitigation
actions related to the development objective of access to
modern energy services. These include the expansion of
off-grid electricity (particularly solar PV), the promotion
of LPG for cooking and the dissemination of improved
cook stoves. Benin estimates that reductions in the use of
wood fuel could contribute emission savings of 1.3%.

Globally, energy production and consumption account
for about two-thirds of total emissions and, in most
countries, energy-related emissions are significant.
Energy-related emissions account for less than 10% of the
total in only four of the countries selected for this study:
Cape Verde, Congo DR, Lao PDR and Mozambique.

The absence of energy emission targets from many

NDCs might therefore be addressed when the NDCs are
reviewed during the facilitative dialogue scheduled to
begin in 2018 (see Figure 1).



5. Energy objectives in national plans

In this section, we review the energy objectives and
targets of 30 selected countries to understand how these
existing targets relate to their pledges in the NDCs.

We focus on four aspects of energy policy: electricity
generation, renewable energy, energy efficiency and access
to modern energy services. Electricity generation is the
largest category of energy emissions globally and the
demand for electricity in developing countries is growing
faster than it is for other forms of energy (IEA, 2015b).
Renewable energy, energy efficiency and energy access are
included the SDG energy targets.

Fossil fuels are produced in 23 of the selected countries,
with net exports in nine (IEA Energy Statistics, 2016).
Although policy objectives for fossil fuel production

were not a particular focus of the analysis, domestic
consumption of fossil fuels is largely covered by the four
areas reviewed. Table 2 presents the objectives and targets

identified for each of the 30 countries reviewed.

Most national governments have a variety of objectives
and targets for the development of their energy systems.
For example, there may be objectives for the power
sector, the overall energy mix, renewable energy, and for
energy efficiency or intensity. Some have objectives for per
capita energy consumption and the level of electrification.
This variety is a result of the fragmentation of energy
policymaking, with different departments responsible for
different parts of the energy system or different energy
sources. Another consequence is that the periods covered
by different policies and plans may vary, which can lead
to uncertainty about energy objectives. To make matters
more complicated for cross-country comparisons, the
metrics used for energy objectives and targets can differ
within and between countries.

Table 2: Summary of national energy objectives of all 30 countries reviewed

Generation capacity Renewable energy Energy efficiency Access to energy
Bangladesh 39 GW installed capacity 10% final energy by 2020; 20% saving on primary and ~ 100% access to electricity
by 2030 10% of electricity generation  secondary energy by 2030 by 2021
by 2020
Benin 843 MW solar PV capacity 24.6% of final energy by Improved efficiency of 100% access to electricity
by 2030 2025 charcoal production; by 2025
promotion of efficient
lighting; introduction of
energy efficiency into
building codes
Brazil 221 GW by 2030 45% final energy by 2030; NDC targets 10% efficiency
23% of electricity generation  improvements in the
by 2030 power sector; new energy
efficiency standards in
industry and transport
sectors
Cape Verde 50% of electricity generation ~ Reduce losses on grid to 8%  Eradication of three stones
by 2020; 100% by 2035 stove for cooking by 2020
and make the use of wood
energy choice in 2030
Colombia 4208 - 6675 MW additional  6.5% grid connected by Sectoral targets for 2015: By 2019, 99.37% access
capacity (depending on 2020; 30% off-grid by 2020  housing (9.21% saving), to electricity in areas served
scenario) industry (3.68%), services by the grid and 75.49% in
(2.66%), and transport areas off the grid
(1.29%)
Congo R 3 GW installed capacity in 85% of electricity generation 42% electrification rate in
2014 by 2025 2015
Congo DR Expand hydropower capacity ~ 85% electricity from hydro in Reduce per capita fuel
2025 (15% from gas) wood consumption by 50%,
between 2010 and 2030
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Costa Rica

Generation capacity

5 GW installed capacity in
2030

Renewable energy

100% of electricity
generation by 2021

Energy efficiency

Education strategy on
energy efficiency

Access to energy

Dominican Republic 24,658 GWh by 2030 under ~ 25% of electricity generation 97% electrification rate in
BAU by 2025 2015,
Ethiopia 22 GW by 2030 Energy efficiency to reduce 90% access to electricity
demand by 30% by 2020
Ghana 5,000 MW installed capacity  Increase share of Encourage energy efficiency ~ 100% access to electricity
by 2020 renewables in final energy and conservation by 2020; 50% LPG
by 10%, by 2030 (from penetration by 2020
2010); 10% share of
electricity generation by
2020
India 746 GW of installed capacity ~ 40% share of electricity National Mission on 100% access to electricity
by 2030 generation by 2030 Enhanced Energy Efficiency by 2017
to promote energy efficiency
in industry, transport,
buildings and appliances
Indonesia 703,000 TWh in 2030 25% of primary energy 1% p.a. decrease in energy 93% access to electricity
by 2025; 26% share of intensity, to 2025 by 2020
electricity generation by
2025
Jamaica Gas-fired 320 MW 20% final energy by 2030 100% access by 2015
combined-cycle power
plant, and a 124 MW diesel
generator, by 2030
Lao PDR 13 GW installed capacity 30% final energy by 2025 90% electrification rate by
in 2030 2020
Malaysia 25 GW installed capacity in 16% share of electricity
2013. generation by 2030, 15%
4 GW renewable capacity by 2050
by 2030
Mauritius 35% share of electricity Reduce energy consumption  95% access to electricity
generation by 2025 in buildings by 10% by by 2015
2020. 35% efficiency gain in
transport by 2025
Mexico 25% share of power Energy Transition Law
generation by 2018; 30% by  requires the government
2021; 35% by 2024 to develop clear energy
efficiency and clean energy
goals for the next 15 and
30 years
Mozambique 3 GW installed capacity in 25.6% by 2025
2014
Nepal 10 GW hydropower capacity ~ 50% share of final energy 1.6% rate of improvement 100% access to electricity
by 2030. consumption by 2030 in energy intensity by by 2025; traditional stoves
200 MW grid-connected 2030; 100% penetration of  completely replaced by
solar PV capacity energy efficient lights and improved cook stoves by
appliances 2030
Nicaragua 2340 MW installed capacity ~ 74% share of electricity 100% access to electricity

in 2030

generation by 2018; 91%
by 2027

by 2030
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Generation capacity Renewable energy Energy efficiency Access to energy
Nigeria 33 GW installed capacity 18% of planned capacity Increase energy efficiency 100% access to electricity
by 2020 for 2020; 20% of capacity by at least 50% by 2030 by 2030. 80% of traditional
by 2030 fire wood consumption
replaced by improved cook
stove technology by 2030
Pakistan 163 GW by 2030 Minimum production of 80% penetration of energy 73% electrification rate in
9,700 MW by 2030 efficient appliances and 2015
products
Peru 10 GW installed capacity in 40% share of electricity 95% access to electricity
2014; 12 GW by 2030 generation by 2021; 60% by 2021
share by 2025
Philippines 18 GW installed capacity 40% share of electricity Energy Efficiency Action Plan ~ 90% access to electricity
in2014 generation by 2020 2015-20, with 39 initiatives by 2017
for all sectors
Senegal 990 MW installed capacity 20% share of electricity 77% access to electricity
in2014 generation by 2017 by 2016
South Africa 46 GW installed capacity 9% share of electricity Energy efficiency 95% access to electricity
in2014 generation by 2030 improvements in the power by 2030
sector, lighting, electric
motors and appliances
Tanzania 8.99 GW installed capacity 14% share of electricity 2.6% p.a. rate of 75% access to electricity

in 2030

generation in 2015

improvement in energy
efficiency

by 2033; over 75% of
population with access to
modern cooking solutions

Venezuela, RB

25 GW installed capacity
in2014

65% share of electricity
generation in 2016

Zambia 2 GW installed capacity in 100 MW from solar, 200 26% electrification rate in
2014; 4 GW by 2030 MW from small hydro and 2015
100 MW from biomass
by 2030; dissemination
of 500,000 solar home

systems and installation of

350,000 solar water heaters

in order to reduce the
demand load by 150 MW

Sources: Accord Fintech, 2015; Burnard et al., 2016; Carbon Brief, 2015; Climate Action Tracker, 2016a; Colombian National Gazette,

2011; Comision Nacional De Energia, Dominican Republic, 2004, 2012; Costa, 2015; Department for Energy, Philippines, nd; Department

of Energy, South Africa, 2010, 2013; Department of Environmental Affairs, South Africa, nd; Director General of Electricity, Indonesia,
2015; Director of Forestry and Water Resources Conservation, Indonesia, 2015; ECREEE, nd; Energy Commission, Ghana, 2006; Federal
Democratic Republic of Ethiopia, nd, 2012, 2015; Garnaik, 2008; Global Climate Change Alliance, 2016; Gonzdlez, 2015; Grantham

Institute Global Climate Legislation Database, 2016; Herreraa, 2015; Hossain, nd; IEA, 2015¢, 2015e, 2015; IEA and IRENA, 2016; Instituto

Costarricense de Electricidad, 2014; International Monetary Fund, 2013; IRENA, 2012a, 2012b, 2013a, 2013b, 2015b; Kouphokham,
2012; Mahman, 2015; MINAM, 2010, 2016; Ministerio de Ambiente y Energia, Costa Rica, 2015; Ministério da Energia, Mozambique,
nd; Ministerio de Energia y Minas, Nicaragua, 2016; Ministerio de Energia y Minas, Peru, nd; Ministerio de Minas y Energia, Colombia,

2006; Ministry of Energy, Green Technology and Water, Malaysia, 2008, 20135; Ministry of Energy and Mining, Jamaica, 2009; Ministry of
Environment and Sustainable Development, Mauritius, 2013; Ministry of Power, Energy and Mineral Resources, Bangladesh, 2013; Ministry
of Power, Nigeria, 2015; Ministry of Water and Power, Pakistan, 2013; Muzeya, 2015; National Planning Commission, Nepal, 2015; National
Planning Commission, Nigeria, nd; National Planning Department, Zambia, 2014; National Transmission and Despatch Company Limited,
2011; NgouBou, 2013; Nigeria Vision 2020 Program, 2009; Planning Commission, Pakistan, 2007; Prime Minister’s Department, Malaysia,
2010; Republic of Mauritius, 2011, 2014; Secretaria de Planejamento e Desenvolvimento Energético, Brazil, 2015; SE4All, 20135, nd; Siliya,
2015; Tamang, 2013; Tettey, nd; UNEP DTU, 2016; Unidad de Planeacion Minero Energética, Colombia, 2015; United Republic of Tanzania,
20135; Vallejo, 2014; Worldwatch Institute, 2016.
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One certainty is that a critical objective for energy policy
in developing countries is to ensure that the rapidly
growing demand for energy can be met. The IEA estimate
that global energy demand will increase by about a

third between 2013 and 2040 (IEA, 2015b).¢ Almost all
this growth will be in non-OECD countries, which are
expected to increase their consumption by 55%. Energy
consumption in Africa is expected to be 75% higher in
2040 (IEA, 2015b).

Growth in the consumption of energy is largely
determined by economic and population growth.
Governments’ medium-term plans to meet growing
demand are based on their expectations for economic
growth It is for this reason that they often are formulated
in terms of alternative scenarios (e.g. with high, medium
and low economic growth rates). The use of scenarios

and projections rather than specific targets suggests there
may be a degree of flexibility in energy plans, which could
accommodate higher ambition in NDCs.

A further policy priority for most governments is to
ensure the security of energy supplies. This is often
balanced with the objective to keep down the cost of
energy for consumers. In the power sector, for example,
there may be an emphasis on a ‘least-cost’ plan for the
expansion of the sector, combined with an intention to
rely on domestic energy resources. The environmental
dimension of the energy policy trilemma tends to be given
less emphasis.

Renewable energy and electricity generation

Over 170 countries, including 117 developing countries,
had targets for renewable energy at the end of 2015
(Hohne et al., 2016). Previous Overseas Development

Institute (ODI) analysis of national objectives in 75
countries (Scott and Lucci, 2015), found that fewer than
a third of countries had a target specifying the proportion
of renewables in their total final energy consumption,
the indicator used by the Sustainable Energy for All
initiative. A similar number of countries had a new
renewables target (i.e. excluding large-scale hydropower)
for the proportion of renewables in the energy mix or
total primary energy supply. The most frequently found
renewable energy target (in 49 of 75 countries) was for
the proportion of electricity generated from renewable
sources (Scott and Lucci, ibid.).

There are plans in all the countries selected for this study
to expand electricity generation capacity. In some cases,
generation capacity needs to increase to meet unmet
demand today as well as growth in future demand.
Bangladesh, for example, aims to triple its installed
generation capacity by 2030, while Pakistan aims to
increase its capacity more than six-fold. Ethiopia intends
to go further, increasing generation capacity eight-fold in
order to export renewable electricity to its neighbours,
with its NDC noting that its exports of renewable
electricity will reduce emissions in other countries.

A critical question is whether this intended expansion of
electricity generation is compatible with pledges to reduce
emissions. Figure 3 compares the percentage growth in
generation capacity to 2030 in five countries with the
percentage change in emissions pledged in their NDC. In
all five, generation capacity will increase by much more
than emissions.

The intended change in the proportions of renewable
and fossil fuel generation capacity in eight countries is
shown in Figure 4.7 With the exceptions of Bangladesh

Figure 3: Growth in generation capacity and GHG emissions to 2030
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Bangladesh Ghana Nigeria

-100%

= Growth in generation capacity

Pakistan Peru

= Growth in emissions (after NDC)

6 Under the [EA’s New Policies Scenario, which is based on pledges in the Cancun climate change agreement, energy consumption grows by 9% (IEA,
2016b). All of the IEA scenarios depend on assumptions made about economic growth, policy changes and technology development.

7 The eight countries depicted in Figure 4 are those for which reliable data about generation capacity are available. They are not intended to be
representative of the 30 included in the study, or of developing countries per se.
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Figure 4: Changes in proportions of fossil fuel and renewable generation capacity in national plans
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Sources: Bangladesh: [ICA and TEPCO, 2011; Power System Master Plan 2010; Power Division, Ministry of Power, Energy and Mineral
Resources. Brazil: National Energy Plan 2030 (PNE 2030) summary at Global Climate Legislation Database; Carbon Brief, 2015. Costa
Rica: VII Plan Nacional de Energia 2015-2030, Ministerio de Ambiente y Energia and UNDP. Malaysia: Burnard et al, 2016; KeTTHA,
2015. Nicaragua: Ministerio de Energia Y Minas (2016) Plan de Expansion de la Generacion Electrica de 2016-2030. Pakistan: National
Transmission and Despatch Company Limited (2011) National Power System Expansion Plan 2011-2030. Peru: Ministerio de Energia Y
Minas, nd. Tanzania: United Republic of Tanzania, 2015.
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Figure 5: Installed capacity (MW) in Pakistan in 2010 and 2030
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Source: National Transmission and Despatch Company Limited, 2011.

and Costa Rica, this figure suggests that, on the basis of
current plans, there will not be a dramatic shift towards
renewable electricity capacity by 2030.8 A shift towards
fossil fuel generation is shown in Bangladesh, while there
is a demonstrable shift towards renewables in Costa
Rica. Although the latter has an objective to achieve
100% renewable electricity by 2021, according to current
projections, about 13% of planned generation capacity in
2030 will be fossil fuel-based (Instituto Costarricense de
Electricidad, 2014). Although the fossil fuel proportion
of total generation capacity in a country may not change
significantly before 2030, the total capacity can increase.
Fossil fuel generation capacity itself will therefore
increase, with obvious implications for greenhouse gas
emissions.

The effect of the planned expansion of fossil fuel
generation capacity on total greenhouse gas emissions
depends on the fossil fuels and technologies that will be
deployed. Bangladesh, for example, is planning to triple
its generation capacity by 2030, to 30,600 MW. Half
of this capacity will be coal-fired and 25% gas-fired.
Total fossil fuel capacity will be approximately 250%
higher than in 2014 and, according to one analysis,
energy-related emissions in Bangladesh will increase by
264% between 2011 and 2030 (Hossain, nd). The NDC
estimates that BAU emissions from the power sector will
increase by 336% between 2011 and 2030. The total
conditional commitment to reduce these emissions will
still result in an increase of over 250%.

The implications of plans to expand coal-fired generation
are illustrated by the example of Pakistan. Figure 5 shows

8 2040 in the case of Peru.

2030

Hydro = Wind =Nuclear

the composition of installed capacity in Pakistan in 2010
and what is proposed for 2030. The share of renewables
is expected to increase from 30% to 41%, largely through
a six-fold increase in hydropower capacity (National
Transmission and Despatch Company Limited, 2011).
Fossil fuel capacity will increase from 14.4 GW to 56.7
GW, with new coal-fired capacity accounting for a third
of the total capacity in 2030. This suggests that emissions
from power generation could increase at a higher rate
than installed capacity and reach 40-50% of the country’s
total emissions, assuming the draft 5% unconditional
reduction is adopted and achieved.

Pakistan’s generation plans recognise the climate

change challenge, indicating that climate compatibility
will be achieved through the use of carbon capture

and storage (CCS) technology (Planning Commission,
2007). However, CCS technology is technologically

and commercially unproven in operating power stations
(Pickard and Granoff, 2015). Reliance on CCS to achieve
emission reduction objectives would be aspirational
rather than practical, and highlights the question of the
likelihood of some countries’ energy plans being realised
in practice.

Bangladesh and Pakistan are not the only countries
selected for this study to plan to expand coal-fired
generation capacity. According to End Coal (nd), 23

of the 30 countries had new coal plants announced, in
development or under construction in July 2016. This
includes seven countries that are currently without
coal-fired power stations. This includes Tanzania, which
is also planning a five-fold increase renewable electricity
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capacity (see Figure 6). However, the share of renewables
in total capacity will be approximately the same (36.2%,
compared with 38.4% in 2012). Fossil fuel generation
capacity will increase five-fold to 5,460 MW, including
coal-fired plants with a combined capacity greater than
Tanzania’s total installed capacity in 2012. A five-fold
increase in emissions from power generation would add
around 14 MtCO2e a year to the country’s emissions in
2030, accounting for a significant proportion of the 121.5
MtCO2e increase implied by the NDC.

It is clear from the analysis of national energy objectives
for generation capacity that an increase in the proportion
of renewables, or a large increase in renewable electricity
capacity, would not necessarily lead to a decrease in
emissions from electricity generation by 2030. Objectives
for the share of renewables and renewable generation
capacity feature in many NDCs, but they can also be
consistent with increases in fossil fuel generation, which
could lock-in emissions and dependency on fossil fuels for
three or four decades.

Energy efficiency

By the end of 2015, 67 developing countries had

adopted energy efficiency targets (Hohne et al., 2016).
Approximately two-thirds of these are sector-specific,
most commonly for lighting (26%) and buildings (21%),
with one-third cross-sectoral. They vary in timing and
level of ambition, and in the way energy efficiency will be
measured (e.g. savings in consumption, improvements in
energy intensity or adoption of energy efficient products).

Most of the countries included in this study have a broad
energy policy or vision statement that mentions energy
efficiency. Over half have energy efficiency targets of some

Figure 6: Installed capacity (MW) in Tanzania in 2012 and 2030
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kind (see Table 2). Four countries have a national strategy
or plan for energy efficiency (Bangladesh, India, Nigeria
and Colombia), while Ethiopia is planning to reduce
energy demand, relative to business as usual.

The IEA (2016a) concludes that government policy has
been fundamental to improvements in energy efficiency,
particularly the adoption of statutory standards (e.g.

for vehicle fuel economy and emissions). The adoption

of energy efficiency targets in developing countries has
been quite recent, but there is scope to strengthen efforts
to improve energy efficiency in most countries and to
include these actions in NDCs. For example, 10 countries
included in this study (Benin, Colombia, Costa Rica,
Ethiopia, Ghana, Indonesia, Nepal, Pakistan, Philippines
and South Africa) have national energy efficiency
objectives, including some that are not quantifiable, but
do not mention action on energy efficiency in their NDC.

Access to modern energy services

Access to electricity is very close to universal in six of
the 30 countries selected for this study. In the others,
the level of access ranges from less than 10% (Congo
DR) to over 90% in Cape Verde, Dominican Republic,
Jamaica and Peru. In most countries that have not yet
achieved universal access, there is a national target for
electrification. Some of these targets have dates before
2030 because their planning cycle does not coincide
with the SDG target year. Although most countries are
aiming to achieve universal access before 2030, some are
not planning to achieve it until later (e.g. Tanzania and
Mozambique).

Decentralised (off-grid) renewable electricity is the ‘least-
cost’ option for providing access in most rural and remote
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Source: Ministry of Energy and Minerals, 2015.
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areas. In some countries, the access to electricity objective
is linked to renewable energy. The provision of universal
access to electricity will not make a significant difference
to greenhouse gas emissions (IEA, 2015d), and therefore
to NDC pledges.

Access to safe and clean (non-solid) fuels for cooking and
heating is much lower than access to electricity in every
selected country, yet few have a national policy or target
for cooking energy. However, the global SE4All initiative,
launched in 2011, has encouraged more countries to

adopt an objective for access to modern cooking energy
services. Those countries included in this study that have
adopted an SE4All Action Agenda tend to have a target
for improved cooking energy (e.g. Cape Verde, Ghana,
and Nigeria). The adoption of cleaner fuels, such as
LPG, and improved cook stoves will be of great benefit
to people’s health, as well as playing a role in reducing
emissions. Indeed, the NDCs of Benin and Senegal
include action on clean cooking fuels, with Benin’s NDC
pointing to a 1.3% reduction in total emissions through
the promotion of improved cook stoves.

FSTRLCTURE
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6. Conclusions

Collectively, the pledges contained in NDCs do not
promise enough mitigation action to achieve the
well-below 2°C goal of the Paris Agreement. Fortunately,
the agreement provides for the five-yearly review of
pledges, with the expectation of increasing ambition

in successive NDCs. The first full revision of NDCs is
scheduled for 2023 (see Figure 1). This may be too late

to raise NDCs’ mitigation ambitions enough to ensure

a pathway towards well-below 2°C. Therefore, every
opportunity needs to be taken to encourage an increase in
national emission reduction contributions. The facilitative
dialogue, due to begin in 2018, is the first formal
opportunity to do this and should be used to ensure that
maximum action is pledged by all countries.

Increasing the ambition of pledges in the NDCs can
firstly be achieved by including all planned actions that
contribute to mitigation. In this paper, we have focused
on energy-related emissions. The NDCs of countries that
do not yet specify mitigation actions in the energy sector
(e.g. 16 out of the 30 selected countries in this study),
can include them in future. NDCs that do not include
concrete or comprehensive energy emission targets can
provide estimates of energy emission reductions, based on
planned changes in energy production and consumption.
This will require further detailed analysis of energy plans
and forecasts, along with their associated emissions, by
many countries that have not included energy emission
reductions in their NDCs.

The principal objective for energy policy in developing
countries is to ensure that the rapidly growing demand for
energy can be met. The demand for electricity is growing
fastest and there are plans to expand electricity generation
capacity in all thirty of the developing countries included
in our analyses. In 19, there are plans to invest in
coal-fired generation, according to End Coal (nd). This
would potentially lock-in reliance on fossil fuels for
decades and contribute to the increase in total emissions
that some countries expect in 2030 after full delivery of
their current NDC. However, those NDCs reviewed in
this study that mention fossil fuel generation only refer to
efficiency and switching to lower-carbon fuels (see Table

1).

National energy policy frameworks can be complex and
fragmented, and are not necessarily linked to climate
change policies and plans. Almost every country has

a policy or strategy for the development of renewable
energy, though each of these may be defined differently.
However, renewable energy is only part of the energy
mix. Growth in the consumption of fossil fuels remains
part of the strategy and plan in many developing
countries, while industrialised (high-income) countries
will also have fossil fuels as part of their energy mix.
This growth in fossil fuel use may not be reflected in
developing countries’ NDCs — only nine of the 29 NDCs
reviewed include mitigation actions relating to fossil
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fuels (see Table 1). This raises questions about coherence
between energy development plans and climate change
objectives in NDCs and highlights the importance of their
alignment.

In developing countries where the demand for energy

is growing rapidly, an increase in the proportion of
renewables — or a large increase in renewable electricity
capacity — does not necessarily mean that emissions
from electricity generation will decrease. Both of these
objectives feature in NDCs and the SDGs, but they

can also be consistent with increases in fossil fuel
emissions. NDCs should therefore reflect a comprehensive
assessment of emissions from all elements of the national
energy system if they are to provide a clear picture of
the country’s overall contribution to global emission
reductions. In some countries, this analysis has yet to be
undertaken.

A growing number of developing countries have objectives
for energy efficiency, with these included in some

NDCs. However, they are often not quantified and their
emission reduction contribution cannot be estimated. One
challenge presented is finding out how to best measure

a) energy efficiency in buildings, industry and transport
and b) the related emission reduction gains (ETC, 2016).
Energy efficiency improvements will contribute about
24% of global emission reductions, according to the
analysis by Ecofys (ETC, 2016). There is scope for more
NDC:s to include energy efficiency objectives, as well as
opportunities for them to better quantify energy efficiency
mitigation actions. Thorough assessment of countries’
energy efficiency potential and cost-effective energy
efficiency options will be required.

About ten years ago, around half of developing countries
had a national access to electricity target (Legros et al.,
2009). Most developing countries now have this in place,
reflecting the higher priority that is now given to energy
access. However, this does not mean that the global target
of universal access by 2030 will be realised everywhere.
In contrast, access to modern energy services for cooking
is the largest single use of energy in most low-income
countries, but a policy objective in only a few of them.
Yet, the widespread adoption of improved cook stoves
and LPG would reduce emissions, contribute to the SDG
7 target and make a significant contribution to people’s
health status and the related SDG 3. The mitigation
contribution may be small, and universal access to
modern energy services will make only a small difference
for climate change objectives globally, but this mitigation
contribution can be included in NDCs, as Benin and
Senegal have done.

The fastest growth in demand for energy in developing
countries is for electricity. All the countries included in
this study are planning for large and rapid expansion in
generation capacity. In some countries, an expansion of



fossil fuel generation is planned, potentially locking-in
reliance on fossil fuels for decades. However, complete
decarbonisation of the world’s electricity systems by mid-
century will be essential to achieve the well-below 2°C
goal (IEA, 2015a). This calls for more ambitious NDC
pledges and further action by countries, particularly those
planning large increases in fossil fuel generation capacity,
which will significantly increase energy-related emissions.

This will require the thorough review of power sector
plans, not least to take account of the recent change

in the relative prices of renewable electricity and fossil
fuel generation. Large-scale solar PV plants are now

the ‘least-cost’ option for electricity generation in many
developing countries (IEA and NEA, 2015; IRENA,
2015). In some places, plans are being changed, as shown
by the 14% reduction in the total capacity of coal plants
in the pre-planning stages in the first half of 2016 (End
Coal, nd). However, many developing countries have
relied on international support to prepare NDCs and
reports to the UNFCCC, as well as for the development
of energy sector policies and plans. International support
will be required to enable developing countries to prepare
policies and plans for a transition to low-carbon energy
systems. The imperative of reducing global emissions

from 2020 suggests that this support should be provided
immediately.

The provision of support to reduce energy-related
emissions in developing countries, where energy
consumption needs to grow, does not affect the imperative
for industrialised countries to rapidly decarbonise their
energy systems. However, the need for decarbonisation
in the energy systems of developing countries does raise
questions about global equity in implementation of the
Paris Agreement. Further research on how national
energy plans can be linked to NDCs would help inform
this debate.

The review and revision cycle for NDCs is outlined in

the Paris Agreement, though the details have yet to be
elaborated. Parties to the agreement will also be reporting
internationally on progress towards the SDGs. Progress
on national SDG energy targets will simultaneously
constitute movement towards the NDC (provided it
includes action on energy emissions). It will be important,
therefore, to avoid duplication of effort for resource-
constrained developing country governments. At both the
national and international level, the delivery of the NDCs
and achievement of the SDGs need to be seen, together, as
a single agenda.
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