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Renewable energy needs to be scaled up at least six times faster for the
world to start to meet the goals set out in the Paris Agreement
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Source: IRENA, Global Energy Transformation: A Roadmap to 2050, 2018

Significant improvements in energy intensity are needed and the share of
renewable energy must rise to two-thirds to meeting energy-related emission reduction
needs of the Paris Climate Agreement and limit global temperature rise to two degree


http://www.irena.org/publications/2018/Apr/Global-Energy-Transition-A-Roadmap-to-2050
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Renewable energy in total final energy consumption, by sector, 2015
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Heating/cooling and transport accounted for almost half and third of the global energy consumption in 2015,
respectively. Policies are needed to support renewables in end-use sectors.



Renewable energy targets, 2017
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146

countries have
national targets
for renewable
energy in power.

Mote: Each dot can represent mor
than one country and is based on
the highest target that a country
has set at the national level. Figun
includes only countries with
targets in these sectors that are fc
a specific share from renewable
sources by a specific year, and do
not include countries with other
types of targets in these sectors.
The total number of countries witt
any type of target for renewable
energy (not specific to shares by &
certain year) is 48 in heating and
cooling, 42 in transport and 146 in
pOWeEr.
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The role and design of renewable energy targets  ntemotional Renewable Enery Agency

To guide and motivate —

To explore — policy formulation

To regulate — policy evaluation

policy implementation

Supplies concrete milestones
for evaluation and adjustments
Shows deficiencies in current
operations

Provides opportunities to take
action to correct deviations

Exposes data needs and
discrepancies

Long-term or Short-term

Mandatory or Aspirational

Technology-neutral or Technology-specific

By Sector: Electricity, Heating, Transport

Share of energy demand (%) or Fixed amount (GW, GWh)

Source: IRENA, Renewable Energy Target Setting, 2015



http://www.irena.org/publications/2015/Jun/Renewable-Energy-Target-Setting
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Renewable power policies are evolving
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A growing number of countries (both in the developed and in the developing world) are
implementing auctions, although usually combined with other instruments.
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Factors behind the falling auction prices for solar PV intemational Renewable Energy Agency
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Price discovery through competitive auctions has been effective in reducing costs along the
entire value chain, even in less developed markets.


http://www.irena.org/publications/2017/Jun/Renewable-Energy-Auctions-Analysing-2016
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Renewable heat solutions are complex and location-specific
Different heat needs, country contexts and barriers require different policy approaches:

Policy Cluster 1: District heating

* Publicinvestment

] _ | * Quotas and obligations
Policy Cluster 2: Competing with « Financial incentives
natural gas heating «  Building codes

e Energy and carbon taxes
* Energy efficiency measures

Policy Cluster 4: Clean cooking

Some leading renewable heat countries:
Sweden 69%

Finland 53%

Brazil 45%

Source: IRENA-IEA-REN21, Renewable Energy Policies in a Time of Transition, 2018



http://www.irena.org/publications/2018/Apr/Renewable-energy-policies-in-a-time-of-transition

Policies to support renewable energy in transport

Renewable policy in the transport sector mainly relates to biofuels.
There is a need for broader strategies

Relevance of barriers for renewable energy carriers in transport sub-sectors
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Strategies include: transport reduction, modal shift, efficiency and fuel switch
Main options for fuel switch: biofuels; electricity; natural gas; some hydrogen


http://www.irena.org/publications/2018/Apr/Renewable-energy-policies-in-a-time-of-transition
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Socio-economic benefits of the energy transition
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http://www.irena.org/publications/2018/Apr/Global-Energy-Transition-A-Roadmap-to-2050

Jobs in renewable energy

Renewable energy jobs by country, 2017
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a Jobs in large hydropower are not included in the country totals given differences in methodology
and uncertainties in underlying data. However, data for the EU and Germany include large hydropower jobs

in large hydropower

Source: IRENA, Renewable Energy and Jobs - Annual Review 2018
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Renewable energy jobs by technology, 2017
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In 2017, there were 10.3 million jobs in renewables. Jobs are increasingly moving to Asia with concentration in
China, India and Japan. By technology, solar PV is the largest employer
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http://irena.org/publications/2018/May/Renewable-Energy-and-Jobs-Annual-Review-2018
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Jobs in solar PV
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Source: IRENA, Renewable Energy Benefits: Leveraging Local Capacity for Solar PV, 2017

= Environmental experts
= Management

Financial analysts

TOTAL

13,560

person-days
per year

et In the solar PV value chain, 56% of the human resources required are in O&M while manufacturing and
procurement employs 22% of the total. The majority of labour are construction workers and technicians


http://www.irena.org/publications/2017/Jun/Renewable-Energy-Benefits-Leveraging-Local-Capacity-for-Solar-PV
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Distribution of costs of a large-scale solar PV in 2015
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Source: IRENA, Renewable Power Generation Costs in 2017, 2018



http://www.irena.org/publications/2018/Jan/Renewable-power-generation-costs-in-2017
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Materials needed to develop a 1 MW Silicon-based solar PV plant
(tonnes)
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Source: IRENA, Renewable Energy Benefits: Leveraging Local Capacity for Solar PV, 2017
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http://www.irena.org/publications/2017/Jun/Renewable-Energy-Benefits-Leveraging-Local-Capacity-for-Solar-PV
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Jobs in onshore wind

50 MW onshore wind:
144 420 person-days
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In the onshore wind value chain, 43% of the human resources required are in O&M, 30% are in
installation and grid connection, while manufacturing and procurement employs 17% of the total.
The majority of labour are construction workers and technicians


http://www.irena.org/publications/2017/Jun/Renewable-Energy-Benefits-Leveraging-Local-Capacity-for-Onshore-Wind
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Materials needed to develop a 50 MW wind farm (tonnes)

Concrete 22, 83 6 tonnes

e | 9,800

and Iron | tonnes 68] tonnes
Polymer
materials 370 tonnes ]68 tonnes 87t0nnes 46 tonnes 37l0nnes
Fiberglass Alurminium Copper Electronics Oil and
and alloys and alloys and electrics | coolant
Source: Vestas, 2015 Site switch-
é MATERIAL Turbines Foundations Cables gears and
transfomers
Concrete - 22,836 - -
Steel and iron 4607 1,228 - 25
Fiberglass 368 - 1 1
Polymer materials 325 1 355 -
Electronics/electrics 46 - - -
Copper and alloys 32 1 1 13
Qil and coolant 18 - - 19
Aluminium and alloys 9 - 159 - 16

Source: Vestas, 2015 Source: IRENA, Renewable Enerqgy Benefits: Leveraging Local Capacity for Onshore Wind, 2017



http://www.irena.org/publications/2017/Jun/Renewable-Energy-Benefits-Leveraging-Local-Capacity-for-Onshore-Wind
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Policies for renewable energy deployment

Deployment of renewables in the general context Deployment of renewables in the Maximisation of socio-economic
access context development from renewable energy

Policies to achieve the
energy transition

. Binding targets . Rural targets, strategies, Deployment policies designed to maximise
. Quotas and obligations programmes benefits and ensure a sustainable transition
. Codes and mandates (e.g., communities, gender) including
. requirements, preferential treatment and
. Regulatory and pricing policies . Regulatory and pricing financial incentives provided to installations
& . Tradable certificates policies (e.g. legal and projects that help deliver socio-
% . Instruments for self-consumption provisions, price/tariff economic objectives
oy o Support voluntary programmes regulation)
o
g
a8 o Tax incentives . Tax incentives
. Subsidies . Subsidies
o Grants o Grants
. Concessional financing
. Support for financial

intermediaries

. Measures to enhance system flexibility . Integration of off-grid
0 systems with main-grid
= . Coupling with efficient
g appliances and services
_E’ . Policies for infrastructure, sector coupling and R&D
g . Better alignment of energy efficiency and renewable energy policies
) . Incorporation of decarbonisation objectives into national energy plans
= . Adaptation measures of socio-economic structure to the energy transition
. Policies to level the playing field . Industrial, trade policy and
. Policies to ensure the reliability of technology environmental and climate policies

National renewable energy policy

Access to finance, Education, Labour, Land-use, RD&D and innovation, Urban and Public health policies
Supportive governance and institutional architecture

Awareness programmes

. Social protection policies to address disruptions

o Measures for integrated resource management v

Enabling
policies
e o

Enabling
integrati
ng
policies

The importance of the broader policy context goes well beyond the energy sector and includes
integrating and enabling policies

Source: IRENA-IEA-REN21, Renewable Enerqgy Policies in a Time of Transition, 2018



http://www.irena.org/publications/2018/Apr/Renewable-energy-policies-in-a-time-of-transition
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