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INTRODUCTION

1. This repot provides an account of the implementation of the IRENA Work Programme and Budget

for 20162 0 1 7 . At the end of the sixth year of i ts
153 Members and 23tates in Accession, attesting to the significance ofatsdate and a strong need

for international cooperation on accelerated development and deployment of renewable energy. With

its nearuniversal membership and a growing body of work, IRENA plays a central role in the global
effort to transform the energystgm to meet the economic, social and environmental objectives.

2.In the course othe biennium, IRENA implemented its programmatic activities along the three

pillars of its mediursterm strategy to deliver cuttirgdge analyses and information, offer advidhen

needed, and create a platform for dialogue and cooperation among key stakeholders. Knowledge
generated by the Agency informed the energy sector global dialogue, shaped policy formulation,
increased Members6 capacity compamtive guvaatagestsacth asi nn o v
its global reach, its direct connection to Members and the public good nature of its work, uniquely
position it to shape the sector and influence the global discourse on energy and sustainable
development.

3. The 20162017 bennium was framed by the global drive to advance the implementation of the 2030
Agenda for Sustainable Development and the objectives of the Paris Agresndinmbate change

which came into force in September 2016. Combined, these offer a compellingwisemfor
international cooperation, with renewable energy at the centre of efforts. Sustainable Development
Goal (SDG) 7, highlights the need for a significant increase in the shagobél renewable energy

to achieve universal access to sustainableggnand to meet a range of developmental goals.
Similarly, the Paris Agreement specifically acknowledges the need for enhanced deployment of
renewable energy to achieve universal access to modern energy services. It also recognises that
averting the effestof climate change will require engagement and action on behalf of all stakeholders.

4. These international agreements have triggered a range of actions over the past two years. Among
them was the submission of Nationally Determined Contributions (ND@gY time Paris Agreement.
IRENA analysed renewable energy components of NDCs to gain a better understanding of the
commitments made, including their relationship with national energy plans. The thpapped
potential for climate action: Renewable energyNationally Determined Contributionseleased at
COP23 in November 2017, shows that, if curtdBICs are fully implemented, 80 G@f renewable

energy capacity would be added each year globally through 2030. While this reflects a noteworthy
commitment ofalmost 150 countries that included renewables in their NDCs, it is significantly below
the average of 125 GW of new renewable energy capacity that has been brought online annually
between 2010 and 2016. Moreover, through its work in the cont&eméwale Energy Roadmaps

- REMap, IRENA has demonstrated that the -@f&tctive potential for renewablgsovides the basis

for an ambitious decarbonisation strategy based on renewable energy and energy efficiency

5. To inform the G20 work under the German Rieaicy, IRENA analysed possible pathways and the
requisite investment needed in the energy sector to realise the Paris Agreement objectives.
The analysis shows that ambitious deployment of renewable energy, in conjunction with energy
efficiency measurespald account for around 90% of the energlated carbon emission reductions
needed by 2050, while creating over 24 million jobs in the process. To reach this level of
decarbonisation, the share of renewable energy would need to increase from aroungdsryf
energy supply in 2015 to 65% in 2050. Achieving this transformation is not simply a question of
replacing fossil fuels with renewable energy sources. The renewdibigaated energy system of
tomorrow requires innovative approaches that refledivarsity of technologies and actors, and a
massive shift in investment.
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6. IRENA has provided a platform for international cooperation that is hecessary to drive this change.
For instance, in 2016, this included the convening of the first IRENA Innoviifieek that gathered
diverse energy stakeholders who discussed the latest and most pertinent issues surrounding
technology, infrastructure, markets and policies in diverse settings. In 2017, IRENA hosted Renewable
Energy Day during COP23, in collaboratinith the Governments of Fiji, Germany and theited

Arab Emirates and Deutsche Post DHL. Benefiting from its global reach and forlwaking
mandate, IRENA convened leading thinkers and actors in the energy sector to share gsriftitgm
approachesrdl initiatives, and showcase cadfective solutions available today. Platforms such as
these provided insights into the latest developments and enabled the exchange of best practices and
experiences. They also injected a sense of confidence and optingisthe energy system of the

future is within reach.

7. The competitiveness of renewable energy technologies, bolstered by enabling frameworks and
continuous innovation, has made it a solution of choice for multiple economic, social and
environmental policy bj ect i ves. | R E $théwotlsat renewahleahergys gersetatiors t i ¢ s
capacity grew to car 2,006 GW worldwide, with a8.7 % increasén 2016amounting to 16 GW in

new installed capacityAround 70% of the increase in 2016 took place in thebgloSouth, with 58

% in Asia and 12.2%6 in Africa, where the capacity additions doubled compared to growth in 2015.

These trends reflect the strong business case of renewable energy technologies prevailing in a wide
range of settings. They also reflecthiftsin mindsets on the potential to advance multiple social,
economic and environmental benefits through the renewbbked energy transformation.

8. In this context, job creation remains a major consideration forpoliayk e r s. | RENAG&s | at e
jobs review shows that, in 2016, there were 9.8 million jobs in the sector, almost double from the
initial review undertaken in 2013. The Agencyods

also suggest that this number could rise to 24 million in 20B88.employment benefits are seen in
developed and developing countries alike. For instance, in 2015, Bangladesh added an estimated
700,000 solar home systems, raising the total cumulative installations in the country to 4.5 million.
IRENA estimates that thworkforce in the standlone solar PV sector in the country increased by
13%, reaching 127,000 jobs, a quarter of which are in manufacturing, with the remaining spread across
distribution, installation and aftersales services.

9. Such examples show tharewables, underpinned by a confluence of economic, political and social
drivers, have stimulated the development of new approaches that diverge from-theessgddnodels
dominant to date. This was evident in the third edition of the InternationgridfRenewable Energy
Conference (IOREC) that IRENA convened in Nairobi, Kenya in September 2016. Public and private
stakeholders alike emphasised the emergence eéffestive business models, based on the modular
nature of renewable energy, which are nmgetr range of economic and social needs in remote
communities. Deployment of affrid and decentralised solutions have transformative impacts and are
providing a crucial input to a wide range of productive and inegemerating activities and essential
savices.

100.The third edition of RERBKNMNAEnergwhalysed thehrélglionghip bl i c a't
between renewables and a range of SDGs. The report shows that access to modern energy services is
critically coupl ed t o m.ltalsoshowsthatthestrusvalgseofachawablel e de
energy goes beyond the energy services that it provides, helping to achieve most, if not all, of the
SDGs. Transparent, accurate and timely data helps to understand these linkages and informs sound
policy-ma ki ng. | RENAOGs i ni t-grid fenewable elautdacityecapaciylreachedt h at
2,800 MW at the end of 2016 and from these figures, and it is estimated that around 60 million
households are served by-gfid renewable electricity. While chafiging, collecting and improving

this data will play a major role in the global effort to meet the Sustainable Development Goals.

1IRENA, Renewable capacity highlights, 2017
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11. As the renewable energy sector matures and expands, policies are being regularly adapted to suit
changing market conditions &l settings. In the current biennium, IRENA analysed markets in Latin
America and South East Asia to better understand renewable energy trends, investment and policy
developments in these regions, as well as to draw lessons learned for the beneferhladirs.
Significant recent policy trends included the gradual shift from théffed mechanisms to auctions,

and illustrated the increasing need for additional flexibility measures within power systems. IRENA
kept abreast of these developments and dutiee growing number of auctionshich, at the end of

2016, were held in at least 67 countries, up from only six in 2005. The Agency also provided
recommendations on how governments can adapt their policies and take into consideration the
evolution of theownership structure in the electricity sector.

12.1n keeping with the strategic priorities for the biennium, IRENA has placed strong emphasis on
regional engagement. For instance, in Africa, the action agenda of the West Africa Clean Energy
Corridor plan vas approved at the highest level by Economic Community of West African States
(ECOWAS) Ministers in 2016 and endorsed at the Heads of State Summit in June 2017. In Asia, the
joint statement released by the Association of S&iast Asian Nations (ASEAN) Engy Ministers

and IRENA in September 2017 outlined a laagn collaborative plan to accelerate renewable energy
depl oyment in line with the regionbds 2025 aspira
the Astana Communiqué on Accelerating Uytake of Renewables in Central Asia identified key
action areas for collaboration with IRENA. The Abu Dhabi Communiqué on Accelerating the Uptake

of Renewables in South East Europe, adopted in January 2017, on the other hand, provided the basis
to devel@ a regional action plan in close collaboration with the Energy Community and the European
Union. Regional work alsancluded the development of a REmstudy for the European Union,
findings of which were most recently discussed with petigkers and skeholders.

13.Deepening and broadening the Agencyds engageme
to reach wider audiences in a more impactful manner was a major focus of the current biennium.

In support of the delivery of the programmatic actigtitRENA convened 17 meetings across five

regions. It also contributed to the work of others, including other international organisations, private

sector entities and academic institutions. These engagements and partnerships, coupled with the

A g e n c yvé sounarytevel assistance, will be of the utmost importance as the Agency enters its

new strategic and programmatic cyiie2018.

14A detail ed account of | RENAG6s work is providec
matrix of deliverables detaig progress to date. This progress has been greatly facilitated by the
timely receipt of Member sé contributions. To da

71.2% of assessed contributions for 2017 have been received. In addition, USD 10 wakio
received from Germany and USD 8.2 million from th@tedd Arab Emirates as part of budgeted core
norrassessed contributions. Over USD 12.2 million was received in additional voluntary contributions
from the European Commission, France, Germany, lapankingdom of theNetherlands, Sweden,
United Arab Emirates, and the Walloon Region of Belgium.
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Thematic Programme Areas

I. Planning for the global energytransition

15.Thewor | d 6 s e n echaggingasnyukipglederels.i This change is tagihold across all
energydependent sectors: electricitpdustry,buildingsand transport; and is reshapiajatedareas
such as produion, networks and markets. In supportthbis ongoingglobal energy tnasformation
IRENA is focusing orthe latest @velopmentsn a number of areas fwovide cuttingedge analysis
and advice fopolicy-makers at all levels.

REthinkingEnergy

16.Over the years, IRENA has providéatwardlooking analyses omenewable energtrends and
development in its institutional plibation REthinking Energyln January 2017, IRENA released the
third edition whichfocused on policy, finance and investment, and technoldgge key areas for the
adoption of renewable energy as the energy transformatioeleratesAmong othes, REhinking
Energyexaminedhe central role that renewables play in meeting the Sustainable Develdpozsit
(SDGs) demonstratinghow renewable energy can contribute to the achievement of a range of
development objectiveSuch an analysis is instrumenitalhelping to understand the full benefits of
renewable energy deployment, as polegkers consider their strategies for the future. The reyast
developed n consul tation with a broad range of stake
and thewedth of knowledge and experienagthin IRENA membershiplts summarywvas translated

into seven languages atikfindingswere presenteand discussed in a higbvel session at the Vienna
Energy Forum on 11 May 2017.

Power system design for renewableergy integration

17.Realisingc ou nt r i-ersnOplans don gower sectotransformation requires a clear
understanding of the current situation and the definition of sound pathways for the Thiarean
only be achievethrough a careful and detailethpning procesthatassesesandvaluateghe current
and future benefits, challengesdasolutionsIRENA focused on three aredsring the 201€017
biennium

i) further development of knowledge products and support tools for the power sector

i)  mutual leaning and exchange of experiences with power system planners and oparators

iif)  direct country advice.

18. Amongtheseknowledge productis the reportAddressing Variable Renewalimergyin Long
term Energy Planning (AVRIL)released in Januarg017 which provided an overview of
methodologies for longerm energy planning with high ates of renewables. The repfimtdings were
widely disseminated, foremost through seminars and workshops ssgamith partners, including
the National Renewable Energy laxbtory (NREL), the World Bank, the International Energy
Workshop (IEW), the German Environment Ministry, and the Mexgmrernment. These events
reached over 300 power system planners from Africa, Asia, Europe and the Ametitdke
anticipated impaadf influencingpolicy-making

19.1 R E N Avdrls with countries greatly contributes to éfforts to consolidateand share expert
knowledge and experience for the benefit of all IRENA Memldeos.instancethe technical guide
Transforming Small Island Pow&ystems: Technical Planning Studies for the Integration of Variable
Renewablepresents the experience gained by IRENA through direct engagement with more than ten
Small Island @vel@ing StategSIDS) on the use of technical studies to plan the integnadf high

shares ofvariablerenewable energfVRE) in small islandsThe guidewas usedn three regional
events, orgased by the associations of utilities from the Caribbean and the Pacific (CARILEC and
PPA), as a common framework to support local edtakders in understanding and assessing the
technical challenges and solutions associated with the transformation of their power systems.
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20.1 R E N Aribwledge framework to support the transformation of the power sector has been
enhanced by the developmentoivo new anal ytical tools: | RENA&s F
of a power system with high shares of VRE, and the Energy Storage Valuation Framework which
identifies the most valuable applications of energy storage technologies for a particdasystem.

The FLEXtool iscurrentlybeing piloted in Colombia to supp@mupdate of the national generation

and transmission expansion pldinis envisagedhat thesdools will be applied to enhance power

sector analyses in REmap countries.

21.Aspartof | RENA®& s c ap a c¢he Aggncybas uintedtdken gegienal framinourss,
together withregional partners and rited Nationsorgansations, including United Nations
Framework Convention on Climate ChangdNEFCCQ andthelnternational Atomi Energy Agency
(IAEA), to disseminatdest practices and energy planniogls These collaborative efforts helptd
furtherdisseminateRENA's planning methodologies, including as part of MAEA training on
Nationally Determined ContributionsNDCs) for selected African countries in May 2017.
These efforts were compl e me SystendPlanning Teb6PLAB p pl i ca't
model toCentral Africato enhance the planning capacity in the regibhis work has been expanded
to Latin America, &rting witha seminar in Buenos Aire8rgentinawherebestpractices for planning
with high shares of variable renewablesre shareavith delegates fronhatin America As a result
of thisseminar, planning gaps in the region were mapped to guide |RBEM#Are work

IRENA -SWAZILAND ENERGY PLANNING CAPACITY BUILDING
PROGRAMME

The Renewable Readiness Assessment (RRA) conducted by Swaziland in 2014 identi
long-term energy planning and energy statistis key areas for folleup actionin 2016 the
government of Swazilandvith support fromIRENA, designed a programme to enhance
national longterm capacity and tapdatethe national energy master plahhe programme
included online and fac¢o-face training courses on the SPLAT model and scenari
development The national project group comprised ofVdorking Teamand a Steering
Committee The Working Team worked dhe national energy master plan by collecting dat:
executing computer modeknd devebping analysiswith input from IRENA as needed
The Steering Committee, composed of senior officials, gitlieefforts of the Workingieam

to ensure policy relevanemndto endorsehe analysisTo ensure longerm sustainabilitythe
programmeengagedther international organisations active in energy planning, such as
International Atomic Energy Agency (IAEA)The national project groups expected to
finalise the drafihational energy master plaamd hold a national consultation meetinigh
key stakeholders, before submitting it for cabinet approval in early 2018.
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Transforming Energy

22.1 R E N Rd@admap for Renewable Enerl®Emayp) focuses on identifying the realistic potential
of renewable energytough2030 and beyond, in all ga of the global energy systeithguantifies
renewable potentiali; terms oftheir costs and investments, as well asrtbentribution to climate
and environmental objectives. IRENA continued broadeningEraapcoverage globally, expanding
the network of national experts engadgedhis workand the wealth of data thatforms country
analysesMost recentlyJRENA released three idepth REmap country reports for India, Indonesia,
and the Russia Federation providing detailed outlooks forenewable energy options in these
countries. These studies are expettdukelp nform longterm energy planning in thesgjor energy
consumingeconomies, to identifieastcostinvestments, avoid stranded assets andtreapconomic
and societal benefits of renewable enetgployment IRENA hasalsoexpanded its portfolio of in
depth sectoral analyses with the release of a roadmap for renewable energy in district heating and
cooling. The report contains nine country catedies, concluding that in most cases there is
significant untapped potential to increase the role of renevealel@y in this important stor for the
energy transition.

23. At the request of, andith support fromthe European Commission, IRENA carried out a REmap
analysis for the European Union (EU) to show how its currently proposed renewable target of 27% by
2030canbe realisechndwhethercosteffective renewable technology options are available for the
EU to go beyond that target. Preliminary results were presented at the EU Sustainalylé\fesdeg

in Brussels in June 2017, showing that the current targetatammly be reachedbut also increased.
IRENA is in the process dinalising the report as an input to the ongoing EU debate on the subject

24.IRENA alsoreleased reportentitled Perspectives for the Energy Transitjao-authored with

the InternationalEnergy AgencylEA) in March 2017 The report providesreanalysis of the global
energy systerandfocuses on longerm energy system decarbatisn pathway line with the Paris
AgreementThe report, supported by Germany inritge as G20 Presidenayas releasedt the 2017
Berlin Energy Transition Dialogue (BETD) This work required an expansion of the REmap
framework for G20 countries to the year 2050, adeéeper assessment of low and no carbon energy
technologies. The report shows that renewaergy and energy efficiency can provide 90% of the
emission reductions needed to set the world on a path to limiting temperature rise to 2°@egrees
below, with a 66% probability.

Total CO, emissions
from all sectors
(Gt CO,/yr)

0 . Elec
2015 2020 2025 2030 2035 2040 2045 2050 W

25.Building on the indepth analyses carried out for the BE2D17report, IRENA releasethree
additional detailed working papers looking at key themes related to energy tradsitielerating the
energy transition through innovatiatescribesheinnovationneeds inow-carbontechnology policies
and regulationinfrastructure, business models and market desiggnablehe decarbosation of the
energy sector between now and 208@randed assets and renewabl@®videsa quantitative
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assessmertdf the potential impact of the energy transition on the value of gmesgrves, buildings

and other assets, highlighting the economic consequences of delayed policy actaohtioe Paris
Agreementargets Synergies between renewable energy and energy effidiggidightsthe positive
effects ofjointly pursuing botlstrategies, including a faster reduction in energy and emissions intensity,
reducedenergy systernosts andelated societal and environmental benefits, such as lower levels of air
pollution.

38 IRENA T8 IRENA B IRENA

STRANDED ASSETS Synergies between Accelerating the
AND RENEWABLES renewable energy and Energy Transition

How the energy ¢ through Innovation

nergy reserves, buiid ngs and capital stock energy efficiency

D e m
e ) e o e

Bioenergy

26. Bioenergyplays a key role in the global energy transition. As requested by Members, IRENA has
placed an added focus on bioenergy, to considsugtinallity potential, technology pathways and
scaleup strategiedn the course ofhebiennium a range of activiishas been undertaken to advance
this work. A roundtable on Sustainable Bioenergy Supghs organiseth cooperation withthe IEA
andwith the support ofGermany which resulted in a better understanding of the {t@mg resource
outlook.Three reportsdwvebeen issuedith the support of JapaBoosting Biofuels: Sustainable Paths
to Greater Energy Securityighlightedthe global supply potential frothe morethorough collection
of farm and forest residues report on biofuel potential in Southeast &siaslaunchedat the ASEAN
regional conference in June 202/similar studyon biofuel potentiafocused on Ghana, Mozambique,
Nigeria, South Africa and Ugandaas also releasedrurther knowledge products includebaef

on Bioenergy and Satainable Developmenteveloped in cooperation with the IEA Bioenergy
Agreement antheUnitedNationsFood andAgricultureOrganisation (FAQ)This briefwas presented
during the 2017 European Biomass Conference and Exhibition (EUBCEjhardlean Energy
Ministerial (CEM)in Beijing, China

27.In terms ofbioenergy technology pathwaysTachnology Outlook: Advanced Liquid Biofuedas
publishedwith detailed costing information on a wide range of optiéwilitionally, the Government
of Finland supported study regarding Finnish best practiée biorefineries, pyrolysis oil and
circulating fluid bed reactors fosolid biomass power generatiom terms ofbioenergy scalep
strategies|RENA developechew tools, including a Project Navigator tool to hégvelopers design
and finance projects fahe supply of bioenergy commodities. An algorithm is under development to
enhance the conversion of data into spatially explicit estimates of wood crop VRE#EA has also
engaged th8razil-led Biofuture Platorm, whichis dedicatedo furtheringthe marketdevelopment of
advanced biofuel technologies. Its inaugural meeting was held aidilaesof the seventh session
of the IRENA Assemblyon 1415 January 2017Since then IRENA hasparticipated in its viaous
activities including in the first Biofutur8ummit in Brazil in October 201

Technology status & outlook

28.Thereis a global consensus that innovation will continue to be cruciatleving the global
development and climate objectives T h e skgosvledyeypdoducts delivered during the biennium
20162017, such as thBechnology Brieffor the transport sector, thenovation Technology Outlooks
for mini-grids, offshore wind and advanced biofuels, as well as online tools sUBRERE are used

by policy-makers and the private sector, informing and steering national and international debates.
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29.Over the past biennium, IRENA increasingly focused owgonveningstakeholderscapable of
contribuing to and benefihg from the dialogueon innovation.Notable eventsinclude the IRENA
Innovation Week 201@&nd the Ministerial Roundable on Innovation for the Power Sector
Transformationat the IRENA Assemblyn 2017 Theseconvenedviembers, the private sectothe
scientificcommunity and civil society to situssnnovative emerging globasolutions which can be
replicated an@mplementedat the local levelinformation on promising renewable technology solutions
and on the meansto support these solutions to reach the market help countries to strearalme th
innovation effortslt was evident that innovation discusssaould notbe limited to technology, but
alsohaveto address policy andegulations enabling infrastructure, innovative business models and
market designas well adinandal instruments.

30.To ensure complementarity of efforhe Agency has also partnered with, and contributed to
international initiatives like Mission Innovation (Ml), the Clean Energy Ministerial (CEM), the Energy
Transition Coalition (ETC), anthe World Economic ForumWEF).

Conveningstakeholdersto accelerate innovation

In May 2016, IRENA convened the first IRENA Innovation We&ke fourday event covered
wide range of topicand engagediore than 200 participantscluding policy-makers engineers
private setor actors, utilities, regulators, and thoutgaders from around the globe. éllevent
offered the opportunity to discugke latest developmentand trends in grids, energy systq
modelling planning and business applications, and priority areas forogupp decentralised
emerging and mature electricity systems. The event enabled the sharing of expectations on ir
solutions forthe transformatiorof utilities andsystemic, technological and operational innovat
It also considered issues sumhmarket design and enabling frameworks.

Opening Panel at the IRENA Innovation Week 2016

The Ministerial Roundtable on Innovation for the Power Sector Transformation during the |
Assembly session in January 2017, triggered a lively dialogue betMieésters and private sect
leaders on the importance of innovation to accelerate the transformation towards a sus
energy sector globally.

The Round trangihgaliécassions hdghlighted that innovation would continue to driv
transformation of the energy sector across the entire energy landscape. It was underli
digitalisation has already become a driver for emerging innovation, fostering new business
greater flexibility in power systems and closer interaction betvedl stakeholders in energy marke
While innovation in technology will continue to play a major role, innovation in policy, regulg
market design, business models, finance and infrastructure will be equally essential.

10
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Arce, Minister of Mines and Energy, Colombia; H.E. Rainer Baake, State Secretary for Economic Affairs and E
Germany; H.E. Irene Cafias, Vice Minister of Energy, €&dta; H.E. Ralph Gonsalves, Prime Minist8t Vincent
and the Grenadines.

Irene RummelhoffExecutive Vice President, New Energy Solutions, Statoil; Peuidreasei CEO Energinet.dk;
Boris Schucht, CEO, 50Hertz.

Global Geothermal Alliance

31.The Global Geothermal Alliance (GGA) was launched in 2015 to provide a platform for
collaboration on geothermal energy, with the aim to significantly accelerate its development and
deployment.lts constituency hasince expanded to 42 members and 29 parteressthe globe.

Over thepast bienniumIRENA, as coordinator @hfacilitator of the initiativeprimarily focused its
efforts on the operationatdition of the Alliance. To this end, a concise plan of action for the Alliance
has been adopted by GGA mendiar2016.As part of this action plan, the GGA receivEIrequests

for assistancdrom governments and industry, which included requests for technical assistance,
advisoryservicescapacity building support, and facilitation of access to fiimagnand isk mitigation
instrument s. | RENA has iimidenotifyimgehd best tvay of Aekploridiagiac e 6 s
the requests and needs brought forwdrithin the context of the Italian Presidency of the 2017 IRENA
Assemblya highlevel meeting wasrganisedin Florence in September 20t/further refine the work

of the GGAwith the suport of the Government of Italy

Governments Adopted the OFl orence Decl ar
Geothermal Energy

Leaders and ministers from mdhan 25 governments met in Florence, Italy on 11 September
to accelerate the global adoption of geothermal energy. The Firstdigh Conference oBlobal
Geothermal Alliance (GGA) represented the largest ministerial gathering dedicated torgab
energy development to date. The meetimgs attendedby more than 200 higlevel public,
intergovernmental, negovernmental and private sector representatives committed to scali
geothermal energy deployment worldwide.

Through t he réatlicanredcame of the méerigGGA members reaffirmed th
commitment to work together to identify and implement measures that will significantly increg
speed of geothermal energy development around the world.

11
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The 2017 Florence Decktion as well as the main outcomes of cbaferenceare available online
www.globalgeothermalalliance.org

32.IRENA hasalso contributed to the work of the Alliance through a range of programaaditicties
including regional capacity building programmes for Africa, Central Amermagd the Pacific.
For instancethe regional workshop eorganised by IRENA, LaGeo atide Deutsche Gesellschaft fur
Internationale Zusammenarbeit Gm{BIZ) in August2017in El Salvadorallowedidentifying gaps
and barriers in geothermal policy and regulatoentral America, which will guide the work of the
Agency and inform the GGA

REpowering cities

33.Citesar e home to more t han hpréséntwo-thirelsofgoballedetgg p o p ul
consumption todayOver the 2016017 bienniumJRENA provided meaningful input on renewable

energy for citiesn the outcome report aghe Urited Nations Conference on Housing and Sustainable

Urban DevelopmentHABITAT Ill, whichwas heldn October 2016n Quito, Ecuador IRENA thus

helped ensuréhat renewables are placed firmly on the agenda oUtheéHdABITAT process for the

future. IRENA also organisd a Renewable Energpay & HABITAT IIl, in collaboration with th
Governments of Ecuador and Germanyensure thahformed debates and clsion-makingtake place

in these settings.

12
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[I. Enabling investment and growth

34. Transitioningthe energy systemo aprimarily renewablebased structuris a multifacetedorocess
anddecreasing costs and increased recognition of the benefits of renewable energy are powerful drivers
of change During thepastbiennium IRENA focused on further data collectioand thereleaseof

highly relevant policy and benefits work including an updareport on renewable energy benefits
IRENA has also worked towardstrengtheningits project developmentools by expanding the
Sustainable Energy Marketplace to cover all developing countries globally aneggiewal insights

and useffriendly techntal guides to the Project Navigator. Together, thregasuresim to create
enabling policy and market conditions for accelerated investment in, and deployment of, renewable
energy.

Renewable energy costs

35. Thecosts and competitiveness of the renewableggrtechnologies and fuedgseat the heart of the
debate around howuickly the energytransformationcan be achievedWith the urgency of action
encapsulated in the Paris Agreementtatdate, reliable cost data from a trusted source is a pre
requisitefor robustpolicy-makingthat maximises the economic, social and environmental benefits of
renewable energy favlembes.

36.In 2016 and 2017, the Agency focused on building the Renewable Cost Databasenoirlckal
projects, which allows IRENA to be an audmitative voice on the cost and competitiveness of
renewablesl. R E N A 6 cntribwgigns in 2016 and 201acluded

1 Growing the database on cost and performance data to q@@01%ojects globally (+600
in 201617), representing,@20GW of capacity m 147 countriessupported by the IRENA
Renewable Costing Alliancavhich has 36 member& PPA/Auction price databassas
developedwith around 6700 projects included, representing 280 GW of operating or
upcoming capacity.The development of alatabase forenewable costs in stationary
applications has been started, with initial results for heat pumps in Europe presented to
stakeholders in 2017.

1 Analysis of the cost reduction potential for solar PV, CSP, onshore and offshore wind to 2025
in The Power to Cangereport, developed with the supporttbé Government of Germany.

This work contributed to the CEM discussions held in Beijing, China and San Fratt$#o,
in 2016.

1 A detailedanalysisconductedwith the World Bank o CSP cost reduction potentials and
competitiveness challenges and opportunities for the MENA region.

T Analysis of solar PV costs in Africa for solar home systems,-gridis and ultility projects to
identify competitive cost structures for a continent with excellent solar resources, but low
deployment outside South Africa and North Africdolar PV Costs in Africa: Costs and
Marketg alsosupported byhe Government adBermany.

9 Electricity Storage and Renewables: Costs and Markets to 208@seshe applications for
electricity storage, coent costs and performance and their outlook to 2030 to inform the debate
ontherole of storage in different market segments and when storage isch@éis work was
supported by the Government of Japan

1 Cost and Compdtiveness Indicators: Rooftop Sol&V highlights cost reductions and
competitiveness of rooftop solar PV to provide greater clarifyotcy-makersof the latest
trends, while analysis of onshore wind learning curves has updated an important input
assumption used by energy and climate efieds, as well as many research institutions.
IRENA also contributed, witlthe supportof the Government of Germangpmpetitiveness
and market potential data to th&st Century Power Partnershipport on corporate sourcing
of renewable energy as pafttbe CEM Campaign for the Corporate Song of Renewables.
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37.IRENA alsodirectly contributed to Member discussions about the potential competitive role of
renewablesn providing insight and datahis has included providing bespoke data collection, tshor

topic papersand organising workshops for Members including storage in Ecuadom@and cost

reduction ptentials for solar PVinJapan RENAG6 s cost dazetoatineode ighha | y si s
soughtafter by industry, researchers amolicy-makers IRENA responds t@an average of-2 data

requests per week while invitations to work with external partners on projects greatly tezdslity

to collaboratewhich indicates that the Agency has acquired credibility and trust internationally.
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In Focus: Cost Analysis

Analysis of the costs and performance of renewables has become a-aftergfRENA product.

This data isbeing usedy the IEW, World Bank, REN21, UNFCCC, McKinsey, and PWC, among

others. Cost data and insights contitmée profiledby the media, whicln 2016 and 2017 included

CNN, The New York Times, The Washington Post, The Guardian and The Economist, to name a few.
Cost insights are also informing industry playe
souwght by senior managementi&ngie (2™ largest power company in the world) and Trafigura (USD

97 billion (bn) in sales). Upon requesidviceis providedto Members ranging from cost reduction

potentials to inform research and policy priorities (NEDO ari€r'Min Japan), through understanding

current cost trends and competitiveness (Albania, Pakistan and Tunisia), to requests for data
collaboration (Chile).

Resources | 2016

IRENA Cost Analysis Used in Mahyjgh-LevelReports

Renewable enerdyenefits

38. Building on its earlier work, the Agendyascontinual to support renewable energy deployment
through the analysis of soewonomic benefitfenewable Energy Benefits: Measuring the Economics
released in 201@rovidedthe first quantification of the macroecononmepact of renewable energy
deployment. Analysis shows that doubling the share of renewables in the energy mix by 2030 would
increase global GDP by up to 24, improve welfare by up to 3% and support over 24 million jobs

in the sector. Analysis has hatnificant reach, with report findings featured in hundreds of news
articles and leading media outlets including The Economist, The Guardian, Reuters, Bloomberg,
Forbes, the Huffington Post and El Pais. The report has also been cited by academionasitoh

as Harvard Kennedy Schobiternational Institute for Applied Systems Analysi8EA) and Potsdam
Institutefor Climate Impact Research (PIK), and haggered related work worldwid&or example, a
prominent USbased think tank is consideriphe r eport 6s approach as a
macroeconomic impact of renewable energy in India.

39.Thiswork hasbeen expanded o 2050 as par t PeospectiveREoNhA &rergyi n p ut
Transitioni Investment Needsor A LowCarbon Energy Systegudy, developed with the support of
Germany in its G20 Presidency rolehe analysis suggests that additional investment needed for the
decarbonisation of the energy sector in line with Rlagis Agreementan have positive impacts on
employment and growtlGlobal GDPcould be boostedby approximatelyd.8% in 2050 and about
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6 million additional jobs can be created, accounting for job losses in the fossil fuel ind@ibstrgport,
andthemacroeconomianalysis in particulakyaswidely quoted with over @media mentions to date,
including in major global newswiresich aghe Associated Press, Bloomberg and Reuters.

Boosts global GDP

Creates jobs

USD 19 trillion ———

* 0.8% higher in 2050

compared to current plans and policies

« USD 19 trillion » Total 26 million employed in renewables - Job creation exceeds fossil fuel job losses
In cumulative economic galns, 2015-2050 by 2050 from 9.8 million today when combined with energy efficiency job gains

40.IRENA hascontinual to provide insights on the latest status and trends of employment in the
renewable energy sector throughRenewal®@Energy andlobsi AnnualReviewseriesThe Annual

Reviewseries has gained extensive traction worldwide and in the nigditeons havebeen citedn

close to 1000 online news articles, including coverageni®dia outlets such as Bloomberg, the

Financal Times, France 24he Guardian, and the Huffington Poas well as in social media.

As is the case every year, IRENA has providedsidebaron Jobs in REN2106s Gl ob:
on Renewabl&nergy.The 2017 edition of thRenewabl&nergy andlobsi AnnualReviewseriesvas

publishedn May, andit provides up-to-date data and analysis on the topic.

41.1n anticipation of the jobs that wibe createds a result of renewable energy deployment plans,
IRENA analysed the skills needed for the developinug solar PV and onshore wind as part of the
study Renewable Energy Benefits: Leveraging Local Capaéifich studyincludes materials and
equipment requiredlong the value chaifTheanalysis foroffshore wind and solar water heaters will
be presentedt theeighthsession of théRENA Assembly in January 2018.

Policy options to accelerate deployment

42. As the costs of renewable energy technologies continue to fall, there is a growing need for policies

to adapt to rapidichanging dynamics. In this caxt,] RE N A 6 sAdaptingiMbsket Design to High

Shares of Variable Renewable Enenggs presentedat the 18 Council meeting in May 2017.

The report analyses the maihallengesand identifies lessons learned and best practitesovides
recommend@ons on how governments can adapt their policies and take into consideration the evolution

of the ownership structure in the electricigctorThereporf or ms part of | RENAOGs st
of deployment policies to facilitate the integrationafjlescale renewablgeneratiorin supportof the
ongoingtransformatiorof the powersector.

43.Buildingonl R E N guidsonthedesign of auctionsvhichis increasinglybeing usedy policy-
makersand development banksn indepth review of the most raseauction resultsvas conducted

This revew providesananalysisof thefactorscontributingtotherecordbreakingoricesseerin auctions
globally. It has been cited in numerous reports and papers and sipeblitsation IRENA has been
invited to pesent it in many major eventghese includethe Asian Clean Energy Forum in Manila,

the EU Sustainability Week in Brussels, the Renewable Energy Congress in El Salvador, the
International Renewable Energy Conference in Mexico (MEXIREC) and a workshamsechby the
European Bank for ReconstructiomdaDevelopment (EBRD) in London

44.To provide access to the most-tgpdate information on policy developments, IREN?as
continuel to collaboratewith the International Energy Agency (IEAjo expandand enrich the
IEA/IRENA PoliciesandMeasure®atabasewhichholds more than 2,000 policiéxr approximately

120 countriesin 2017, IRENA added and updated over 90 policies for 12 countries with a regional
focus on Latin America and SouHast Asia.
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45. At preseit, IRENA is conducting a regional market analysis on Southeast@dbk& publishedn

2018 The analysis encompasses broader economic and energy sector trends as well as renewable energy
investment and policgevelopments theregion.IRENA hasinitiateddiscussionsvith severategional
stakeholdersincluding countryfocal points,the ASEAN Centrefor Energy,the Asian Development

Bank, GIZ and UNESCAPto gather inputs on knowledge gaps to be addressed in the analysis.

In this context, a dedicated & onEnabling Policy and Financingrameworks for Accelerating
Renewable Power Deploymemas organiseih June 2016 in BangkolAn expert meeting to share
preliminary findings of the studyok placealongside the Asia Clean Energy Forum (ACEF) in Manil

in June 2017.

Financing renewables

46. IRENA hascontinuel its work with climate finance
institutions such as the Green Climate Fund (GCF), [EaibtulEUELEERE
Climate Investment Funds (CIFs) and the Glot [l SRt
Environment Facility (GEF) to advance and facilita i EEITLED
funding for renewable energy programmes ai B

projects.To increase collaboration witGCF, IRENA
presented renewable energy activies at G
workshops for Africa,the Pacific SIDS and the
Caribbean SIDS.IRENA is also nowa potential
delivery partner for GCF readirgesctivitiesshould a
country chosdo nominatethe Agency for this work
As a readiness partner of the GQ@Buntries can request th&ENA provides advice on a range of
substantive matters, uses it®ls such as RRAand REmapand suppors project deelopment in
collaboration with implementing entities.

47.1 R E N 20d&publicatiordnlocking renewable energy investment: the role of risk mitigation and
structured financéas provided a strong basis for discussions with financial institutions, including w
public development banks at events such as the 2017 Global Infrastructure Forum in Washington D.C.
in April 2017.1ts findings highlighted the need to have a better understanding of project documentation,
which at present takes many forms. As a reRENA has partnered witthe Terrawatt Initiative to
develop a set o$tandardied project documents for solar Piistallations This initiative brought
together 15 international law firms and over 20 financial institutions to draft templatesofect
documendtionto help streamline project development processes worldwide.

48. Building on the 2016 report, further work fo@gon investment by institutional investolRENA

hasreached out tanstitutional investors to identify the main reasons why invesitmin renewable

energy assets bguchinvestos remains limited The purpose of this engagement wagitovide

concrete and practical solutionsattddress these constrainithis work is ongoing and to dedditerature

reviewwas completed, as well asurvey and data analysis. In collaboration with the Climate Policy

Initiative andutilisngl RENAG&6s Gl obal Publ i ¢ |alsowerkirtg oneameportd at ab a
on the Renewable Energy Finance Landstape releaseth early 2018.
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Project facilitation

49.The Sustainable Energy Marketplace, an online matchma
platform launched in December 2015, has expanded rapidly, attra
project sponsors and developers, financial institutions and service
technology providers. The Marketplaagriently encompasses some 14
projects seeking investors to finane@ aggregate project value
approximately USD Bnacros Africa, Latin America and th@aribbean.

50. TheSustainable Energy Marketplace has completedg¢bhendohase
of developmento expand geogrdgically andimprovethe usability of the
platform. The Marketplachas becomea global platform covering all
developing countries in Africa, Latin America, Asia, Southern &
Eastern Europe and all Snigzland Developing States.

Sustainable Energy Marketplace
Key Facts and Figures

Global platform
- 149 renewable energy projects

- 3 GW of renewable energy capacity under development
- USD 6.7bnworth of investment opportunities

- 95 financing instruments

- 136 service providers and 54 technolagyppliers

Outreachin 2016/17
- Sixwebinars
- Presentations atine conferences/workshops

Recent auitcomes
- Financial closure fotwo projects
- Sixprojects in LAC receiving project development support
- Onebioenergy project received USD 100,000 in fundingdaleup its business model consisting|
of transforming croton nuts into croton oil biofuel, a natural replacement for diesel fuel in wat
pumps and generators

Key partners
- Energy and Environment Partnership (EEP)

- InterAmerican Development Bank (IDB)

- Power Africa

- Private Financing Advisory FinancesNvork (PFAN)

- Regional Center for Renewable Energy and Energy Efficiency (RCREEE)

- Sustainable Energy for All (SE4AIl)

- United Nations Economic and Social Commission for Western Asia (UNESCWA)
- United Nations Ecaomic Commission for Europe (UNECE)

51.1t is evident thatthe development of renewable energy progestill requiresmajor support.
The IRENA Project NavigatqiNavigator)hasbeen developedith that in mind. The Navigator isa
online platform to assiwvith the development of bankable projeetsd its expansion and rollobéve
continued i2016 and?2017.Thisincluded a Geothermal Module to support thetivities of theGlobal
GeothermaAlliance and an Islands Module. The latter, supported by tinen&elnternational Climate

Initiative (IKI) hasbeen expandedith a number otools, templates and guidance on key renewable

energy technologiespecifically relevant for the deployment of projects in the context of SIDS.
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52.The visibility of the ProjectNavigator has significantly increasdyy the introduction of new
technical guidelines, esite and online outreach activities and increased collaboration with partner
organgations.These include institutions such as ADFD, AfDB, AREI, AlIB, AUC, USAID, BEHE,
RCREEE and IFDD who have expressed intaiesise the Project Navigator tools to support project
. . development In the course athebiennium aseries of
onssite  workshops  have been  conducted
Project developers from ten West African countries
have been trainedon the use of the Navigator.
In Southeast Asia, approximately 200 project
developers from Lower Mekong countriearticipated
in the training.Most recently, the training activities
supported 200 project developers in Iran.
All participantshave provided positive feedback with
high engagement metricattesting to the relevance of
this work Preparations arengoingto carry out a series
of Project Navigator training workshops for project
developers in the Caribbean, AIMS, and Pacific islands

The Project Navigator in numbers

O (o
7T e e
et

4,500 users 700 developers 3,000 people

registered on the platform trained in workshops reached through webinars

2

users from 1,300 projects 7 Technologies
190+ countries created on the platform and a SIDS module
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53.IRENA and the Abu DhabFund for
Development (ADFD) havesontinued to
collaborae on a joint Project Facility to
support replicable, scalable and potentially
transformative renewable energy projects in
developing countries. ADFD committed
USD 350 milion in concessional loans,
over seven annual funding cycles, to
renewable energy projects recommended by
IRENA.

54. During the 20162017 biennium,which

constituted the fourth and fifth funding

cycles of the Facility respectivelyJRENA

and ADFD concluded revised Cooperation and Support Agreemen¢ greement aimto improve
the selection process atite engagement of experts atadsupportADFD in postselection activities.

55. With the completion of four project cyclethe Facility has enabled the alition of USD 576
million in funding to 19 projects in 18 countrig3ut d this total, USD 189 million represents ADFD
concessional loans, with the remaining US87 million resulting fromco-financing. The funded
projectsare expected tbring LOOMW of new energyapacity online and benefiver a million people
and businesses with improved access to energy and sustainable livelihoods.

56. In the fifth cycle,89 projectapplicationswvere submittedor consideratiorby mid-February 2017

which represents H0 %increase in the number of applicatiammsnpared tohe previousundingcycle.
Selectedrojectswill be announceih January 2018 at the eighth session of the IRENA Assembly.

20




















































































