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

for 2016-2017. At the end of the sixth year of its existence, IRENAôs membership has risen to  

153 Members and 27 States in Accession, attesting to the significance of its mandate and a strong need 

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

its near-universal membership and a growing body of work, IRENA plays a central role in the global 

effort to transform the energy system to meet the economic, social and environmental objectives. 

  

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

pillars of its medium-term strategy to deliver cutting-edge analyses and information, offer advice when 

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 Membersô capacity, and promoted innovation. IRENAôs comparative advantages, such as 

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 2016-2017 biennium was framed by the global drive to advance the implementation of the 2030 

Agenda for Sustainable Development and the objectives of the Paris Agreement on climate change, 

which came into force in September 2016. Combined, these offer a compelling framework for 

international cooperation, with renewable energy at the centre of efforts. Sustainable Development 

Goal (SDG) 7, highlights the need for a significant increase in the share of global renewable energy 

to achieve universal access to sustainable energy and 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 effects of 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 (NDCs) under the 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 report Untapped 

potential for climate action: Renewable energy in Nationally Determined Contributions, released at 

COP23 in November 2017, shows that, if current NDCs are fully implemented, 80 GW of renewable 

energy capacity would be added each year globally through 2030. While this reflects a noteworthy 

commitment of almost 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 context of Renewable Energy Roadmaps 

- REMap, IRENA has demonstrated that the cost-effective potential for renewables provides the basis 

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

 

5. To inform the G20 work under the German Presidency, 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 measures, could account for around 90% of the energy-related 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 around 15% of primary 

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 renewables-dominated energy system of 

tomorrow requires innovative approaches that reflect a diversity of technologies and actors, and a 

massive shift in investment.   

 

INTRODUCTION  
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6. IRENA has provided a platform for international cooperation that is necessary to drive this change.  

For instance, in 2016, this included the convening of the first IRENA Innovation Week 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 collaboration with the Governments of Fiji, Germany and the United 

Arab Emirates, and Deutsche Post DHL. Benefiting from its global reach and forward-looking 

mandate, IRENA convened leading thinkers and actors in the energy sector to share paradigm-shifting 

approaches and initiatives, and showcase cost-effective 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 optimism that the 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 objectives.  IRENAôs annual statistics1 show that renewable energy generation 

capacity grew to over 2,006 GW worldwide, with an 8.7 % increase in 2016 amounting to 161 GW in 

new installed capacity. Around 70 % of the increase in 2016 took place in the global South, with 58 

% in Asia and 12.1 % 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 reflect a shift in mindsets on the potential to advance multiple social, 

economic and environmental benefits through the renewables-based energy transformation. 

 

8. In this context, job creation remains a major consideration for policy-makers. IRENAôs latest annual 

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 Agencyôs analyses of the employment trends and potentials 

also suggest that this number could rise to 24 million in 2030. The 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 the workforce in the stand-alone 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 that renewables, underpinned by a confluence of economic, political and social 

drivers, have stimulated the development of new approaches that diverge from the grid-based models 

dominant to date. This was evident in the third edition of the International Off-grid Renewable Energy 

Conference (IOREC) that IRENA convened in Nairobi, Kenya in September 2016. Public and private 

stakeholders alike emphasised the emergence of cost-effective business models, based on the modular 

nature of renewable energy, which are meeting a range of economic and social needs in remote 

communities. Deployment of off-grid and decentralised solutions have transformative impacts and are 

providing a crucial input to a wide range of productive and income-generating activities and essential 

services. 

 

10. The third edition of IRENAôs flagship publication REthinking Energy analysed the relationship 

between renewables and a range of SDGs. The report shows that access to modern energy services is 

critically coupled to a countryôs sustainable development. It also shows that the true value of renewable 

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-making. IRENAôs initial estimates show that off-grid renewable electricity capacity reached 

2,800 MW at the end of 2016 and from these figures, and it is estimated that around 60 million 

households are served by off-grid renewable electricity. While challenging, collecting and improving 

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

                                                      

 
1 IRENA, 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 in all 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 benefit of all Members. 

Significant recent policy trends included the gradual shift from tariff-based mechanisms to auctions, 

and illustrated the increasing need for additional flexibility measures within power systems. IRENA 

kept abreast of these developments and studied the growing number of auctions, which, 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 the ownership structure in the electricity sector.  

 

12. In 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 was 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 South-East Asian Nations (ASEAN) Energy Ministers 

and IRENA in September 2017 outlined a long-term collaborative plan to accelerate renewable energy 

deployment in line with the regionôs 2025 aspirational renewable energy target of 23%. In June 2017, 

the Astana Communiqué on Accelerating the Uptake 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 develop a regional action plan in close collaboration with the Energy Community and the European 

Union. Regional work also included the development of a REmap study for the European Union, 

findings of which were most recently discussed with policy-makers and stakeholders.   

 

13. Deepening and broadening the Agencyôs engagement, and communication and outreach efforts, 

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 activities, IRENA 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 

Agencyôs active country-level assistance, will be of the utmost importance as the Agency enters its 

new strategic and programmatic cycle in 2018. 

 

14. A detailed account of IRENAôs work is provided in the present report, which also includes the 
matrix of deliverables detailing progress to date. This progress has been greatly facilitated by the 

timely receipt of Membersô contributions. To date, 99.5% of assessed contributions for 2016 and 

71.2% of assessed contributions for 2017 have been received. In addition, USD 10 million was 

received from Germany and USD 8.2 million from the United Arab Emirates, as part of budgeted core 

non-assessed contributions. Over USD 12.2 million was received in additional voluntary contributions 

from the European Commission, France, Germany, Italy, Japan, Kingdom of the Netherlands, Sweden, 

United Arab Emirates, and the Walloon Region of Belgium. 
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Thematic Programme Areas 

 

I. Planning for the global energy transition  

15. The worldôs energy system is changing at multiple levels. This change is taking hold across all 

energy-dependent sectors: electricity, industry, buildings and transport; and is reshaping related areas 

such as production, networks and markets. In support of this ongoing global energy transformation, 

IRENA is focusing on the latest developments in a number of areas to provide cutting-edge analysis 

and advice for policy-makers at all levels. 

 

REthinking Energy 

16. Over the years, IRENA has provided forward-looking analyses on renewable energy trends and 

development in its institutional publication REthinking Energy. In January 2017, IRENA released the 

third edition, which focused on policy, finance and investment, and technology - three key areas for the 

adoption of renewable energy as the energy transformation accelerates. Among others, REthinking 

Energy examined the central role that renewables play in meeting the Sustainable Development Goals 

(SDGs), demonstrating how renewable energy can contribute to the achievement of a range of 

development objectives. Such an analysis is instrumental in helping to understand the full benefits of 

renewable energy deployment, as policy-makers consider their strategies for the future. The report was 

developed in consultation with a broad range of stakeholders, enriched by the Agencyôs global reach 

and the wealth of knowledge and experience within IRENA membership. Its summary was translated 

into seven languages and the findings were presented and discussed in a high-level session at the Vienna 

Energy Forum on 11 May 2017. 

 

Power system design for renewable energy integration 

17. Realising countriesô long-term plans for power sector transformation requires a clear 

understanding of the current situation and the definition of sound pathways for the future. This can 

only be achieved through a careful and detailed planning process that assesses and valuates the current 

and future benefits, challenges and solutions. IRENA focused on three areas during the 2016-2017 

biennium:  

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

ii)  mutual learning and exchange of experiences with power system planners and operators; and  

iii)  direct country advice.  

 

18. Among these knowledge products is the report Addressing Variable Renewable Energy in Long-

term Energy Planning (AVRIL), released in January 2017, which provided an overview of 

methodologies for long-term energy planning with high shares of renewables. The report findings were 

widely disseminated, foremost through seminars and workshops organised with partners, including 

the National Renewable Energy Laboratory (NREL), the World Bank, the International Energy 

Workshop (IEW), the German Environment Ministry, and the Mexican government. These events 

reached over 300 power system planners from Africa, Asia, Europe and the Americas with the 

anticipated impact of influencing policy-making.  

 

19. IRENAôs work with countries greatly contributes to its efforts to consolidate and share expert 

knowledge and experience for the benefit of all IRENA Members. For instance, the technical guide 

Transforming Small Island Power Systems: Technical Planning Studies for the Integration of Variable 

Renewables presents the experience gained by IRENA through direct engagement with more than ten 

Small Island Developing States (SIDS) on the use of technical studies to plan the integration of high 

shares of variable renewable energy (VRE) in small islands. The guide was used in three regional 

events, organised by the associations of utilities from the Caribbean and the Pacific (CARILEC and 

PPA), as a common framework to support local stakeholders in understanding and assessing the 

technical challenges and solutions associated with the transformation of their power systems.  
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20. IRENAôs knowledge framework to support the transformation of the power sector has been 

enhanced by the development of two new analytical tools: IRENAôs FLEXtool, to assess the flexibility 

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 particular power system. 

The FLEXtool is currently being piloted in Colombia to support an update of the national generation 

and transmission expansion plan. It is envisaged that these tools will be applied to enhance power 

sector analyses in REmap countries.  

 

21. As part of IRENAôs capacity building efforts, the Agency has undertaken regional training courses 

together with regional partners and United Nations organisations, including United Nations 

Framework Convention on Climate Change (UNFCCC) and the International Atomic Energy Agency 

(IAEA) , to disseminate best practices and energy planning tools. These collaborative efforts helped to 

further disseminate IRENA's planning methodologies, including as part of the IAEA training on 

Nationally Determined Contributions (NDCs) for selected African countries in May 2017.  

These efforts were complemented by the application of IRENAôs System Planning Test (SPLAT) 

model to Central Africa to enhance the planning capacity in the region.  This work has been expanded 

to Latin America, starting with a seminar in Buenos Aires, Argentina where best practices for planning 

with high shares of variable renewables were shared with delegates from Latin America. As a result 

of this seminar, planning gaps in the region were mapped to guide IRENAôs future work. 

 

 
 

 

IRENA -SWAZILAND ENERGY PLANNING  CAPACITY BUILDING 

PROGRAMME  

The Renewables Readiness Assessment (RRA) conducted by Swaziland in 2014 identified 

long-term energy planning and energy statistics as key areas for follow-up action. In 2016, the 

government of Swaziland, with support from IRENA, designed a programme to enhance 

national long-term capacity and to update the national energy master plan. The programme 

included online and face-to-face training courses on the SPLAT model and scenario 

development. The national project group comprised of a Working Team and a Steering 

Committee. The Working Team worked on the national energy master plan by collecting data, 

executing computer models and developing analysis, with input from IRENA as needed.  

The Steering Committee, composed of senior officials, guided the efforts of the Working Team 

to ensure policy relevance and to endorse the analysis. To ensure long-term sustainability, the 

programme engaged other international organisations active in energy planning, such as the 

International Atomic Energy Agency (IAEA). The national project group is expected to 

finalise the draft national energy master plan and hold a national consultation meeting with 

key stakeholders, before submitting it for cabinet approval in early 2018.  
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Transforming Energy 

22. IRENAôs Roadmap for Renewable Energy (REmap) focuses on identifying the realistic potential 

of renewable energy through 2030 and beyond, in all parts of the global energy system. It quantifies 

renewable potentials in terms of their costs and investments, as well as their contribution to climate 

and environmental objectives. IRENA continued broadening the REmap coverage globally, expanding 

the network of national experts engaged in this work and the wealth of data that informs country 

analyses. Most recently, IRENA released three in-depth REmap country reports for India, Indonesia, 

and the Russian Federation, providing detailed outlooks for renewable energy options in these 

countries. These studies are expected to help inform long-term energy planning in these major energy-

consuming economies, to identify least-cost investments, avoid stranded assets and reap the economic 

and societal benefits of renewable energy deployment. IRENA has also expanded 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 case studies, concluding that in most cases there is 

significant untapped potential to increase the role of renewable energy in this important sector for the 

energy transition. 

 

23. At the request of, and with support from, the European Commission, IRENA carried out a REmap 

analysis for the European Union (EU) to show how its currently proposed renewable target of 27% by 

2030 can be realised and whether cost-effective renewable technology options are available for the 

EU to go beyond that target. Preliminary results were presented at the EU Sustainable Energy Week 

in Brussels in June 2017, showing that the current target can not only be reached, but also increased. 

IRENA is in the process of finalising the report as an input to the ongoing EU debate on the subject. 

 

24. IRENA also released a report entitled Perspectives for the Energy Transition, co-authored with 

the International Energy Agency (IEA) in March 2017. The report provides an analysis of the global 

energy system and focuses on long-term energy system decarbonisation pathways in line with the Paris 

Agreement. The report, supported by Germany in its role as G20 Presidency, was released at the 2017 

Berlin Energy Transition Dialogue (BETD).  This work required an expansion of the REmap 

framework for G20 countries to the year 2050, and a deeper assessment of low and no carbon energy 

technologies. The report shows that renewable energy and energy efficiency can provide 90% of the 

emission reductions needed to set the world on a path to limiting temperature rise to 2 degrees °C or 

below, with a 66% probability.  

 

 
 

25. Building on the in-depth analyses carried out for the BETD 2017 report, IRENA released three 

additional detailed working papers looking at key themes related to energy transition. Accelerating the 

energy transition through innovation describes the innovation needs in low-carbon technology, policies 

and regulation, infrastructure, business models and market design, to enable the decarbonisation of the 

energy sector between now and 2050. Stranded assets and renewables provides a quantitative 
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assessment of the potential impact of the energy transition on the value of energy reserves, buildings 

and other assets, highlighting the economic consequences of delayed policy action to reach the Paris 

Agreement targets. Synergies between renewable energy and energy efficiency highlights the positive 

effects of jointly pursuing both strategies, including a faster reduction in energy and emissions intensity, 

reduced energy system costs and related societal and environmental benefits, such as lower levels of air 

pollution.  

 

                                    
 

Bioenergy 

26. Bioenergy plays a key role in the global energy transition. As requested by Members, IRENA has 

placed an added focus on bioenergy, to consider its sustainability  potential, technology pathways and 

scale-up strategies. In the course of the biennium, a range of activities has been undertaken to advance 

this work. A roundtable on Sustainable Bioenergy Supply was organised in cooperation with the IEA 

and with the support of Germany, which resulted in a better understanding of the long-term resource 

outlook. Three reports have been issued with the support of Japan. Boosting Biofuels: Sustainable Paths 

to Greater Energy Security highlighted the global supply potential from the more thorough collection 

of farm and forest residues. A report on biofuel potential in Southeast Asia was launched at the ASEAN 

regional conference in June 2017. A similar study on biofuel potential, focused on Ghana, Mozambique, 

Nigeria, South Africa and Uganda, was also released. Further knowledge products include a brief            

on Bioenergy and Sustainable Development developed in cooperation with the IEA Bioenergy 

Agreement and the United Nations Food and Agriculture Organisation (FAO). This brief was presented 

during the 2017 European Biomass Conference and Exhibition (EUBCE) and the Clean Energy 

Ministerial (CEM) in Beijing, China.  

 

27. In terms of bioenergy technology pathways, a Technology Outlook: Advanced Liquid Biofuels was 

published with detailed costing information on a wide range of options. Additionally, the Government 

of Finland supported a study regarding Finnish best practices in biorefineries, pyrolysis oil and 

circulating fluid bed reactors for solid biomass power generation. In terms of bioenergy scale-up 

strategies, IRENA developed new tools, including a Project Navigator tool to help developers design 

and finance projects for the supply of bioenergy commodities. An algorithm is under development to 

enhance the conversion of data into spatially explicit estimates of wood crop yields. IRENA has also 

engaged the Brazil-led Biofuture Platform, which is dedicated to furthering the market development of 

advanced biofuel technologies. Its inaugural meeting was held on the sidelines of the seventh session 

of the IRENA Assembly on 14-15 January 2017. Since then, IRENA has participated in its various 

activities including in the first Biofuture Summit in Brazil in October 2017. 

 

Technology status & outlook 

28. There is a global consensus that innovation will continue to be crucial in achieving the global 

development and climate objectives. The Agencyôs knowledge products delivered during the biennium 

2016-2017, such as the Technology Briefs for the transport sector, the Innovation Technology Outlooks 

for mini-grids, offshore wind and advanced biofuels, as well as online tools such as INSPIRE, 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 on convening stakeholders capable of 

contributing to and benefiting from the dialogue on innovation. Notable events include the IRENA 

Innovation Week 2016 and the Ministerial Roundtable on Innovation for the Power Sector 

Transformation at the IRENA Assembly in 2017.  These convened Members, the private sector, the 

scientific community and civil society to discuss innovative, emerging global solutions, which can be 

replicated and implemented at the local level. Information on promising renewable technology solutions 

and on the means to support these solutions to reach the market help countries to streamline their 

innovation efforts. It was evident that innovation discussions could not be limited to technology, but 

also have to address policy and regulations, enabling infrastructure, innovative business models and 

market design, as well as financial instruments. 

 

30. To ensure complementarity of effort, the Agency has also partnered with, and contributed to, 

international initiatives like Mission Innovation (MI), the Clean Energy Ministerial (CEM), the Energy 

Transition Coalition (ETC), and the World Economic Forum (WEF). 

 

 

Convening stakeholders to accelerate innovation  

 

In May 2016, IRENA convened the first IRENA Innovation Week. The four-day event covered a 

wide range of topics and engaged more than 200 participants, including policy-makers, engineers, 

private sector actors, utilities, regulators, and thought-leaders from around the globe. The event 

offered the opportunity to discuss the latest developments and trends in grids, energy system 

modelling, planning and business applications, and priority areas for support in decentralised, 

emerging and mature electricity systems. The event enabled the sharing of expectations on innovative 

solutions for the transformation of utilities and systemic, technological and operational innovation. 

It also considered issues such as market design and enabling frameworks. 

 

 
Opening Panel at the IRENA Innovation Week 2016 

 

The Ministerial Roundtable on Innovation for the Power Sector Transformation during the IRENA 

Assembly session in January 2017, triggered a lively dialogue between Ministers and private sector 

leaders on the importance of innovation to accelerate the transformation towards a sustainable    

energy sector globally.  

 

The Roundtableôs wide-ranging discussions highlighted that innovation would continue to drive the 

transformation of the energy sector across the entire energy landscape. It was underlined that 

digitalisation has already become a driver for emerging innovation, fostering new business models, 

greater flexibility in power systems and closer interaction between all stakeholders in energy markets. 

While innovation in technology will continue to play a major role, innovation in policy, regulation, 

market design, business models, finance and infrastructure will be equally essential. 
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H.E. Dr. Thani Ahmed Al Zeyoudi, Minister of Climate Change and Environment, United Arab Emirates; H.E. German 

Arce, Minister of Mines and Energy, Colombia; H.E. Rainer Baake, State Secretary for Economic Affairs and Energy, 

Germany; H.E. Irene Cañas, Vice Minister of Energy, Costa Rica; H.E. Ralph Gonsalves, Prime Minister, St Vincent 

and the Grenadines. 

 

 
Irene Rummelhoff - Executive Vice President, New Energy Solutions, Statoil; Peder Andreasen ï 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. Its constituency has since expanded to 42 members and 29 partners across the globe.  

Over the past biennium, IRENA, as coordinator and facilitator of the initiative primarily focused its 

efforts on the operationalisation of the Alliance. To this end, a concise plan of action for the Alliance 

has been adopted by GGA members in 2016. As part of this action plan, the GGA received 19 requests 

for assistance from governments and industry, which included requests for technical assistance, 

advisory services, capacity building support, and facilitation of access to financing and risk mitigation 

instruments. IRENA has involved the Allianceôs members in identifying the best way of responding to 

the requests and needs brought forward. Within the context of the Italian Presidency of the 2017 IRENA 

Assembly, a high-level meeting was organised in Florence in September 2017 to further refine the work 

of the GGA with the support of the Government of Italy. 

 

 

Governments Adopted the óFlorence Declarationô and Agreed to Work Closer to Advance 

Geothermal Energy 

 

Leaders and ministers from more than 25 governments met in Florence, Italy on 11 September 2017, 

to accelerate the global adoption of geothermal energy. The First High-Level Conference of Global 

Geothermal Alliance (GGA) represented the largest ministerial gathering dedicated to geothermal 

energy development to date. The meeting was attended by more than 200 high-level public, 

intergovernmental, non-governmental and private sector representatives committed to scaling up 

geothermal energy deployment worldwide. 

 

Through the óFlorence Declarationô ï an outcome of the meeting ï GGA members reaffirmed the 

commitment to work together to identify and implement measures that will significantly increase the 

speed of geothermal energy development around the world.  
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The 2017 Florence Declaration as well as the main outcomes of the conference are available online: 

www.globalgeothermalalliance.org 

  

 

32. IRENA has also contributed to the work of the Alliance through a range of programmatic activities 

including regional capacity building programmes for Africa, Central America, and the Pacific.  

For instance, the regional workshop co-organised by IRENA, LaGeo and the Deutsche Gesellschaft für 

Internationale Zusammenarbeit GmbH (GIZ) in August 2017 in El Salvador allowed identifying gaps 

and barriers in geothermal policy and regulation in Central America, which will guide the work of the 

Agency and inform the GGA.  

 

REpowering cities 

33. Cities are home to more than half the worldôs population and represent two-thirds of global energy 

consumption today. Over the 2016-2017 biennium, IRENA provided meaningful input on renewable 

energy for cities in the outcome report of the United Nations Conference on Housing and Sustainable 

Urban Development - HABITA T III , which was held in October 2016 in Quito, Ecuador. IRENA thus 

helped ensure that renewables are placed firmly on the agenda of the UN HABITAT process for the 

future. IRENA also organised a Renewable Energy Day at HABITAT  III , in collaboration with the 

Governments of Ecuador and Germany, to ensure that informed debates and decision-making take place 

in these settings.  

http://www.globalgeothermalalliance.org/
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II.  Enabling investment and growth 

34. Transitioning the energy system to a primarily renewable-based structure is a multifaceted process, 

and decreasing costs and increased recognition of the benefits of renewable energy are powerful drivers 

of change. During the past biennium, IRENA focused on further data collection, and the release of 

highly relevant policy and benefits work including an updated report on renewable energy benefits.  

IRENA has also worked toward strengthening its project development tools by expanding the 

Sustainable Energy Marketplace to cover all developing countries globally and new regional insights 

and user-friendly technical guides to the Project Navigator. Together, these measures aim to create 

enabling policy and market conditions for accelerated investment in, and deployment of, renewable 

energy. 

 

Renewable energy costs 

35. The costs and competitiveness of the renewable energy technologies and fuels are at the heart of the 

debate around how quickly the energy transformation can be achieved. With the urgency of action 

encapsulated in the Paris Agreement, up-to-date, reliable cost data from a trusted source is a pre-

requisite for robust policy-making that maximises the economic, social and environmental benefits of 

renewable energy for Members.  

 

36. In 2016 and 2017, the Agency focused on building the Renewable Cost Database of real-world 

projects, which allows IRENA to be an authoritative voice on the cost and competitiveness of 

renewables. IRENAôs key contributions in 2016 and 2017 included: 

 

¶ Growing the database on cost and performance data to over 15,000 projects globally (+6,000 

in 2016-17), representing 1,020 GW of capacity in 147 countries, supported by the IRENA 

Renewable Costing Alliance, which has 36 members. A PPA/Auction price database was 

developed with around 6,700 projects included, representing 280 GW of operating or 

upcoming capacity. The development of a database of renewable costs in stationary 

applications has been started, with initial results for heat pumps in Europe presented to 

stakeholders in 2017. 

¶ Analysis of the cost reduction potential for solar PV, CSP, onshore and offshore wind to 2025 

in The Power to Change report, developed with the support of the Government of Germany. 

This work contributed to the CEM discussions held in Beijing, China and San Francisco, USA 

in 2016. 

¶ A detailed analysis conducted with the World Bank on CSP cost reduction potentials and 

competitiveness challenges and opportunities for the MENA region. 

¶ Analysis of solar PV costs in Africa for solar home systems, mini-grids and utility projects to 

identify competitive cost structures for a continent with excellent solar resources, but low 

deployment outside South Africa and North Africa (Solar PV Costs in Africa: Costs and 

Markets) also supported by the Government of Germany. 

¶ Electricity Storage and Renewables: Costs and Markets to 2030 analyses the applications for 

electricity storage, current costs and performance and their outlook to 2030 to inform the debate 

on the role of storage in different market segments and when storage is needed. This work was 

supported by the Government of Japan. 

¶ Cost and Competitiveness Indicators: Rooftop Solar PV highlights cost reductions and 

competitiveness of rooftop solar PV to provide greater clarity to policy-makers of the latest 

trends, while analysis of onshore wind learning curves has updated an important input 

assumption used by energy and climate modellers, as well as many research institutions. 

IRENA also contributed, with the support of the Government of Germany, competitiveness 

and market potential data to the 21st Century Power Partnership report on corporate sourcing 

of renewable energy as part of the CEM Campaign for the Corporate Sourcing of Renewables. 
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37. IRENA also directly contributed to Member discussions about the potential competitive role of 

renewables in providing insight and data. This has included providing bespoke data collection, short 

topic papers, and organising workshops for Members including on storage in Ecuador, and cost 

reduction potentials for solar PV in Japan. IRENAôs cost data and analysis have continued to be highly 

sought after by industry, researchers and policy-makers. IRENA responds to an average of 2-3 data 

requests per week while invitations to work with external partners on projects greatly exceed the ability 

to collaborate, which 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 sought-after IRENA product.  

This data is being used by the IEW, World Bank, REN21, UNFCCC, McKinsey, and PWC, among 

others. Cost data and insights continue to be profiled by the media, which in 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 players, with briefings on IRENAôs analysis and reports 

sought by senior management at Engie (2nd largest power company in the world) and Trafigura (USD 

97 billion (bn) in sales). Upon request, advice is provided to Members ranging from cost reduction 

potentials to inform research and policy priorities (NEDO and METI in Japan), through understanding 

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

collaboration (Chile). 

 

 
 

IRENA Cost Analysis Used in Many High-Level Reports 

 
Renewable energy benefits  

38. Building on its earlier work, the Agency has continued to support renewable energy deployment 

through the analysis of socio-economic benefits. Renewable Energy Benefits: Measuring the Economics 

released in 2016 provided the first quantification of the macroeconomic impact 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 1.1 %, improve welfare by up to 3.7 % and support over 24 million jobs 

in the sector. Analysis has had significant 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 academic institutions such 

as Harvard Kennedy School, International Institute for Applied Systems Analysis (IIASA) and Potsdam 

Institute for Climate Impact Research (PIK), and has triggered related work worldwide. For example, a 

prominent US-based think tank is considering the reportôs approach as a basis to assess the 

macroeconomic impact of renewable energy in India.   

 

39. This work has been expanded to 2050 as part of IRENAôs input to Perspectives For The Energy 

Transition ï Investment Needs For A Low-Carbon Energy System study, developed with the support of 

Germany in its G20 Presidency role. The analysis suggests that additional investment needed for the 

decarbonisation of the energy sector in line with the Paris Agreement can have positive impacts on 

employment and growth. Global GDP could be boosted by approximately 0.8% in 2050 and about  
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6 million additional jobs can be created, accounting for job losses in the fossil fuel industry. The report, 

and the macroeconomic analysis in particular, was widely quoted with over 700 media mentions to date, 

including in major global newswires such as the Associated Press, Bloomberg and Reuters. 

 

 

40. IRENA has continued to provide insights on the latest status and trends of employment in the 

renewable energy sector through its Renewable Energy and Jobs ï Annual Review series. The Annual 

Review series has gained extensive traction worldwide and in the media. Editions have been cited in 

close to 1,000 online news articles, including coverage by media outlets such as Bloomberg, the 

Financial Times, France 24, The Guardian, and the Huffington Post, as well as in social media.  

As is the case every year, IRENA has provided the sidebar on Jobs in REN21ôs Global Status Report 

on Renewable Energy. The 2017 edition of the Renewable Energy and Jobs ï Annual Review series was 

published in May, and it provides up-to-date data and analysis on the topic. 

 

41. In anticipation of the jobs that will be created as a result of renewable energy deployment plans, 

IRENA analysed the skills needed for the development of solar PV and onshore wind as part of the 

study Renewable Energy Benefits: Leveraging Local Capacity. Each study includes materials and 

equipment required along the value chain. The analysis for offshore wind and solar water heaters will 

be presented at the eighth session of the IRENA 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 rapidly-changing dynamics. In this context, IRENAôs study Adapting Market Design to High 

Shares of Variable Renewable Energy was presented at the 13th Council meeting in May 2017.  

The report analyses the main challenges and identifies lessons learned and best practices. It provides 

recommendations on how governments can adapt their policies and take into consideration the evolution 

of the ownership structure in the electricity sector. The report forms part of IRENAôs study on the design 

of deployment policies to facilitate the integration of large-scale renewable generation in support of the 

ongoing transformation of the power sector. 

 

43. Building on IRENAôs guide on the design of auctions, which is increasingly being used by policy-

makers and development banks, an in-depth review of the most recent auction results was conducted. 

This review provides an analysis of the factors contributing to the record-breaking prices seen in auctions 

globally. It has been cited in numerous reports and papers and since its publication, IRENA has been 

invited to present it in many major events. These included the 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 workshop organised by the 

European Bank for Reconstruction and Development (EBRD) in London.  

 

44. To provide access to the most up-to-date information on policy developments, IRENA has 

continued to collaborate with the International Energy Agency (IEA) to expand and enrich the 

IEA/IRENA Policies and Measures Database, which holds more than 2,000 policies for approximately 

120 countries. In 2017, IRENA added and updated over 90 policies for 12 countries with a regional 

focus on Latin America and South-East Asia.  
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45. At present, IRENA is conducting a regional market analysis on Southeast Asia to be published in 

2018. The analysis encompasses broader economic and energy sector trends as well as renewable energy 

investment and policy developments in the region. IRENA has initiated discussions with several regional 

stakeholders, including country focal points, the ASEAN Centre for Energy, the Asian Development 

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

In this context, a dedicated event on Enabling Policy and Financing Frameworks for Accelerating 

Renewable Power Deployment was organised in June 2016 in Bangkok. An expert meeting to share 

preliminary findings of the study took place alongside the Asia Clean Energy Forum (ACEF) in Manila 

in June 2017.  

 

Financing renewables 

46. IRENA has continued its work with climate finance 

institutions such as the Green Climate Fund (GCF), the 

Climate Investment Funds (CIFs) and the Global 

Environment Facility (GEF) to advance and facilitate 

funding for renewable energy programmes and 

projects. To increase collaboration with GCF, IRENA 

presented renewable energy activities at GCF 

workshops for Africa, the Pacific SIDS and the 

Caribbean SIDS. IRENA is also now a potential 

delivery partner for GCF readiness activities should a 

country chose to nominate the Agency for this work.  

As a readiness partner of the GCF, countries can request that IRENA provides advice on a range of 

substantive matters, uses its tools such as RRAs and REmap, and supports project development in 

collaboration with implementing entities.  

 

47. IRENAôs 2016 publication Unlocking renewable energy investment: the role of risk mitigation and 

structured finance has provided a strong basis for discussions with financial institutions, including with 

public development banks at events such as the 2017 Global Infrastructure Forum in Washington D.C. 

in April 2017. Its findings highlighted the need to have a better understanding of project documentation, 

which at present takes many forms. As a result, IRENA has partnered with the Terrawatt Initiative to 

develop a set of standardised project documents for solar PV installations. This initiative brought 

together 15 international law firms and over 20 financial institutions to draft templates for project 

documentation to help streamline project development processes worldwide. 

 

48. Building on the 2016 report, further work focused on investment by institutional investors. IRENA 

has reached out to institutional investors to identify the main reasons why investment in renewable 

energy assets by such investors remains limited. The purpose of this engagement was to provide 

concrete and practical solutions to address these constraints. This work is ongoing and to date a literature 

review was completed, as well as a survey and data analysis. In collaboration with the Climate Policy 

Initiative and utili sing IRENAôs Global Public Investment database, IRENA is also working on a report 

on the Renewable Energy Finance Landscape to be released in early 2018. 
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Project facilitation 

49. The Sustainable Energy Marketplace, an online matchmaking 

platform launched in December 2015, has expanded rapidly, attracting 

project sponsors and developers, financial institutions and service and 

technology providers. The Marketplace currently encompasses some 150 

projects seeking investors to finance an aggregate project value of 

approximately USD 7 bn across Africa, Latin America and the Caribbean.   

 

50. The Sustainable Energy Marketplace has completed the second phase 

of development to expand geographically and improve the usability of the 

platform. The Marketplace has become a global platform covering all 

developing countries in Africa, Latin America, Asia, Southern and 

Eastern Europe and all Small Island Developing States.    

 

 
Sustainable Energy Marketplace 

Key Facts and Figures 
 

Global platform  

- 149 renewable energy projects  

- 3 GW of renewable energy capacity under development 

- USD 6.7 bn worth of investment opportunities 

- 95 financing instruments 

- 136 service providers and 54 technology suppliers 

 

Outreach in 2016/17 

- Six webinars 

- Presentations at nine conferences/workshops 

 

Recent outcomes  

- Financial closure for two projects 

- Six projects in LAC receiving project development support 

- One bioenergy project received USD 100,000 in funding to scale-up its business model consisting 

of transforming croton nuts into croton oil biofuel, a natural replacement for diesel fuel in water 

pumps and generators 

 

Key partners 

- Energy and Environment Partnership (EEP) 

- Inter-American Development Bank (IDB) 

- Power Africa 

- Private Financing Advisory Finance Network (PFAN) 

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

- Sustainable Energy for All (SE4All) 

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

- United Nations Economic Commission for Europe (UNECE) 

 

 

51. It is evident that the development of renewable energy projects still requires major support.  

The IRENA Project Navigator (Navigator) has been developed with that in mind. The Navigator is an 

online platform to assist with the development of bankable projects, and its expansion and rollout have 

continued in 2016 and 2017. This included a Geothermal Module to support the activities of the Global 

Geothermal Alliance and an Islands Module. The latter, supported by the German International Climate 

Initiative (IKI) has been expanded with a number of tools, templates and guidance on key renewable 

energy technologies, specifically relevant for the deployment of projects in the context of SIDS.  
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52. The visibility of the Project Navigator has significantly increased by the introduction of new 

technical guidelines, on-site and online outreach activities and increased collaboration with partner 

organisations. These include institutions such as ADFD, AfDB, AREI, AIIB, AUC, USAID, ECREEE, 

RCREEE and IFDD who have expressed interest to use the Project Navigator tools to support project 

development.  In the course of the biennium, a series of 

on-site workshops have been conducted.  

Project developers from ten West African countries 

have been trained on the use of the Navigator.  

In Southeast Asia, approximately 200 project 

developers from Lower Mekong countries participated 

in the training. Most recently, the training activities 

supported 200 project developers in Iran.  

All participants have provided positive feedback with 

high engagement metrics, attesting to the relevance of 

this work. Preparations are ongoing to carry out a series 

of Project Navigator training workshops for project 

developers in the Caribbean, AIMS, and Pacific islands. 
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53. IRENA and the Abu Dhabi Fund for 

Development (ADFD) have continued to 

collaborate on a joint Project Facility to 

support replicable, scalable and potentially 

transformative renewable energy projects in 

developing countries. ADFD committed 

USD 350 million in concessional loans, 

over seven annual funding cycles, to 

renewable energy projects recommended by 

IRENA.  

 

54. During the 2016-2017 biennium, which 

constituted the fourth and fifth funding 

cycles of the Facility respectively, IRENA 

and ADFD concluded a revised Cooperation and Support Agreement. The agreement aims to improve 

the selection process and the engagement of experts and to support ADFD in post-selection activities.  

 

55. With the completion of four project cycles, the Facility has enabled the allocation of USD 576 

million in funding to 19 projects in 18 countries. Out of this total, USD 189 million represents ADFD 

concessional loans, with the remaining USD 387 million resulting from co-financing. The funded 

projects are expected to bring 100 MW of new energy capacity online and benefit over a million people 

and businesses with improved access to energy and sustainable livelihoods.  

 

56. In the fifth cycle, 89 project applications were submitted for consideration by mid-February 2017, 

which represents a 10 % increase in the number of applications compared to the previous funding cycle. 

Selected projects will be announced in January 2018 at the eighth session of the IRENA Assembly.  

 

 

 

  
























































