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Chairman’s Message
Dear Founding Members,
The publication of this inaugural Quarterly Report is an important achievement. It
underscores both the strength of our collaboration and success in establishing the
Global Solar Council as the principal international voice of the solar industry. This
report is also an important educational tool and will quickly become essential reading
on solar energy policy, markets and technology. We thank you for your support.
Sincerely,

Bruce Douglas
Chairman

Note from the Secretary-General

• Initiated and presented in the IRENA
webinar series on RE Costing Alliance

The Global Solar Council had an exceptional first year,
bringing together national and regional associations
and leading corporations to advance the mission of
encouraging the rapid and wide-scale adoption of
solar energy through cooperation, education and
training. Important 2016 accomplishments include:

• Keynote speeches in Jujuy, Beijing, Hangzhou,
New Delhi, Shanghai and Singapore

• Grew membership to 25 national and
regional associations and 21 corporations
• Created Strategy Committee, Corporate Leadership
Committee (formerly Corporate Leadership Forum)
and Standards & Harmonization Committee
• Launched GSC Global Seminar Series
• Launched GSC Technology & Innovation Forum
• Developed and published Policy Positions
and Recommendations White Paper
• Published GSC Launch Report
• Published G20 Policy Paper on
10 Million Solar Jobs
• Published 5 monthly newsletters
• Hosted Joint NSEFI-GSC Press
Conference in Ahmedabad
• Issued 8 press releases
• Signed cooperation agreement with SolarPower
Europe on Global Market Outlook

• Participated on more than 15 highlevel panels around the world
• Represented the solar industry at COP22
• Presented 10 Million Solar Jobs Declaration
to India’s Energy Minister Piyush Goyal
• Member, IRENA Coalition for
Action Steering Committee
• Chair, IRENA Coalition for Action
Solar Working Group
• Observer, International Solar
Alliance Steering Committee
• Member, IRENA-TWI Standardization Initiative
• Member, Clean Energy Ministerial
Wind & Solar Working Group
• Member, REN21 General Assembly
In 2017, the Global Solar Council will build upon
this impressive body of work by expanding
communications capabilities, increasing Member
and partner cooperation, and developing new
educational tools, while laying the groundwork for
future standards development and training activities.

• Signed cooperation agreement
with TerraWatt Initiative

Sincerely,

• Thought leader on establishing IRENA General
Assembly Public-Private Roundtable

Secretary-General

John Smirnow
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Growing Solar Energy Around the World
Our mission is to champion the rapid and wide-scale adoption
of solar energy through cooperation, education and training.

Global
Solar
Council

The principal members of the organization are national and regional solar
associations from both established and emerging markets, including the
world’s largest markets of Africa, Australia, China, Europe, India and other
Asian countries, Middle East, South and Latin America and the United States.
Leading corporations across the solar supply chain also help lead the
organization through the Global Solar Council Corporate Leadership Committee.

Board of Directors

Executive Committee

Gong Shan Zhu, Chief Chairman, Asian PV Industry Association

Chairman
Bruce Douglas, Solar Power Europe

Steve Blume , President, Australian Solar Council
Jörg Mayer, Managing Director, BSW
Dr. Rodrigo Lopes Sauaia , Executive Director,
Brazilian Photovoltaic Solar Energy Association
Marcelo Alvarez , President, Camara Argentina
de Energia Renovable

Jifan Gao , Chairman, China PV Industry Association
Xavier Daval , President, Solar Branch (SOLER)
French Renewable Energy Association
David Renne , President, International Solar Energy Society
Eitan Parnass , Founder & Chief Executive Officer,
Green Energy Association of Israel
Pranav Mehta , Chairman, National Solar Energy Federation of India
Gianni Chianetta , Director, ITALIA SOLARE
Hadi Tahboub , President, Middle East Solar Industry Association
Tom Kimbis , Interim President, Solar Energy Industries Association
Bruce Douglas , Chief Operating Officer, Solar Power Europe
Bryan Ekus , Executive Director, SOLARUNITED
Dr. Peng Heng Chang , Secretary General, Taiwan
PV Industry Association (Chinese Taipei)

José Donoso , Director General, UNEF

Chairman-Elect
Gong Shan Zhu, Asian Photovoltaic Industry Association
Co-Chairman
Gianni Chianetta , ITALIA SOLARE
Jifan Gao, China PV Industry Association
José Donoso, UNEF
Pranav Mehta, National Solar Energy Federation of India
Gong Shan Zhu, Asian PV Industry Association
Secretary-General
John Smirnow
Secretary
Eitan Parnass, Green Energy Association of Israel
Treasurer
Bryan Ekus, SOLARUNITED

Strategy Committee
Chairman
Jörg Mayer, BSW (German Solar Association)

Corporate Leadership Committee
Chairman
Eitan Parnass, Green Energy Association of Israel

Standards & Harmonization Committee
Chairwoman
Evelyn Butler, Solar Energy Industries Association

Global Solar Council Membership

For Membership Information, please contact:

“With the assistance of our visionary founding members, we will focus
efforts on accelerating the deployment of clean, reliable, emissionsfree solar energy worldwide. Not only will this help secure a safer and
healthier planet, it will result in the creation of hundreds of thousands
of new, high quality jobs as solar continues to be an engine of economic
growth throughout the world. We encourage solar associations
and corporations from around the world to join our mission.”

Global Solar Council
1717 K Street, NW, Suite 1120
Washington, DC 20006, USA
jsmirnow@globalsolarcouncil.org

John Smirnow
Secretary-General

+1.202.213.6084
www.globalsolarcouncil.org
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Marrakech COP22 | CMP12
UN Climate Change Conference 2016
On the 7th of November, the 22nd UNFCCC Conference
of Parties, or COP22, kicked off in Marrakesh, Morocco.
At the backdrop of the historical Paris Agreement
reached at COP21 the previous year, this was going to
be the “COP of Action.” With the Agreement having
entered into force only days before the conference,
delegations of governments, NGOs and industries spent
the following two weeks discussing and mapping out
the road ahead to meet its goal: preventing climate
change by limiting global warming to well below 1.5°C.

GSC Co-Chair Pranav Mehta (right) at the signing of the
International Solar Alliance at COP22. Photo by Mehta

it, this is undoubtedly a step in the right direction.

GSC Co-Chair Pranav Mehta at Solar@COP

There is a broad consensus that the international
community must increase the share of renewable energy
in the global energy mix to accommodate this target.
At COP21 Mission Innovation was launched, seeking to
double clean energy R&D to help drive cost reductions,
create jobs, and “deliver breakthrough technologies
that will allow for increased global ambition to reduce
carbon emissions.” 23 member countries have pledged
to contribute with $30 billion per year until 2021, and
they came together in Marrakesh and announced
their “Innovation Challenges.” These challenges are
targeted technologies the mission sets out to fund,
such as Smart Grids, Off-Grid Access, and Storage.
Considering the significant misalignment between
the goal set in Paris and the financial means to reach

Moreover, at COP22, 48 countries, referred to as the
Climate Vulnerable Forum (CVF) committed to strive
to meet 100% domestic renewable energy production
as rapidly as possible. Together with the COP22
Presidency, and several NGOs, they gathered a diverse
group of leaders at an unprecedented event: “100%
RE for 1.5°C.” The event aimed to make the case for the
green energy transition, arguing that it is “the ethical,
feasible, financially sound, and logical approach to
address climate change and keep global warming below
1.5°C.” It is wonderful to see that renewable energy
is recognized as a solution to the energy security,
economic development, and climate change trilemma.
Though it was not part of official negotiations, the
signing of the International Solar Alliance (ISA), led
by the Indian Prime Minister Narendra Modi and
French President Francois Hollande, was incredibly
significant for the solar industry. India, France, Brazil,
and numerous other countries signed the framework
of the agreement at COP22, which plans to bring
$1 trillion of investment into solar assets within its
member countries. The Global Solar Council (GSC)
has been a strong supporter of the Alliance since its
launch at COP21, and is an observer at its Steering
Committee. We very much look forward to cooperating
on our common aspirations for the solar industry.
The GSC was represented at COP22 by its Co-Chairman
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and Chairman of the National Solar Energy Federation
of India, Pranav Mehta. Mr. Mehta attended several
high-level events, there amongst the very successful
Solar@COP event organised by the TerraWatt Initiative
(TWI). Mehta spoke at the “Low Carbon Economy
-Stakeholders Be Prepared”-session, which was chaired
by Gilles Vermont Desroches from Schneider Electric.
Mr. Mehta’s key message was that the solar industry
is ready to build the energy capacity needed and
that this will create millions of jobs. Other speakers
at this event included CITI Group VP Michael Eckart,
Amadou Hott of the African Development Bank, and
Harald Hirschofer of the Currency Exchange Fund.
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For a full list of the renewable energy events that took
place at COP22 see IRENA’s RE-Energising website.
The outcomes of both official and unofficial COP22
activities demonstrate that facilitating deployment
of renewables is and will continue to be an essential
part of climate governance. Looking ahead, we need
to make sure that the markets are re-designed to give
Solar PV and other renewables equal access. This
should include an adequate price on carbon and a
regulated carbon market to ensure we account for the
full external costs of pollution. Rolling out solar power
will create jobs, wealth, and energy security without
harming the climate. It is a win-win-win solution.
Dyveke Fjeld Elset
Global Solar Council

Global Solar Council &
SolarPower Europe to
cooperate on Global Market
Outlook 2017-2021
REN Alliance at their event at COP22. Photo by ISES

The 2016 Global Market Outlook can be downloaded here.

Several GSC members and partners were present at the
COP22. The International Solar Energy Society (ISES),
who as a part of the REN Alliance, hosted a side event
where panelists analyzed key challenges and prospects
for renewable energy deployment, providing case studies
and best practices demonstrating how renewables are
working together. Read their summary of the event here.

The Global Solar Council (GSC) and SolarPower Europe
are happy to announce their collaboration on the Global
Market Outlook 2017-2021, which will be launched at
Intersolar Europe in Munich in May of 2017. The Global
Market Outlook (GMO) is SolarPower Europe’s longestablished flagship publication, which is unique among
PV market reports as it provides yearly updates on global
solar demand from the industry while offering policy
recommendations to accelerate the growth of solar
power. The 2016 GMO has been downloaded over 15,000
times and over 150 media articles have cited its analysis.

The GSC is a member of the IRENA Coalition for Action
Steering Committee. One of the issues this committee
has been working on is the potential that corporate
sourcing of renewables offers. IRENA, in collaboration
with the Clean Energy Ministerial, RE100, and the
World Business Council for Sustainable Development,
hosted a very successful event dedicated to this issue on
November 13. Here, the REmade Index was launched,
which will catalogue the companies worldwide that
purchase renewables to power their operations.

The GSC is looking forward to providing input for the
Global Market Outlook and, in turn, helping to advance
the GSC’s mission to encourage the rapid and wide-scale
adoption of solar energy through cooperation, education
and training. By increasing collaboration among GSC
member associations, the industry will be able to
better track developments in emerging solar markets.

National
National&&Regional
Regional Updates
Updates
Photo Credit: NREL
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Switzerland

United States

SWISSOLAR
The Swiss solar industry’s priority issue in 2017 is a
referendum on the “Energy Strategy 2050,” taking
place on May 21. Approval is a mandatory prerequisite
for further growth of the PV market, as it includes
an increase of the FiT levy on electricity and an
extension of the one-time remuneration for PV
installations up to 10 MW (currently at 30 kW).
Other political issues include the amendment of the
power supply law that outlines the power tariffs for
prosumers and cantonal laws with an obligation for
self-production of power in new construction projects.
The existing PV training programmes for installers
will be revised and modularized in order to comply
with the industry’s rapidly changing conditions and
technological development. Such issues include the
growing importance of batteries, self-consumption,
and the coupling of heat pumps with electromobility.
A marketing campaign for approved
“Solarprofis” is planned.
The 15th annual “National PV Conference” will take
place March 23-24 in Lausanne, featuring Bertrand
Piccard, among others. Around 600 participants are
expected. The conference is organized by Swissolar
together with the Swiss Federal Office of Energy
(SFOE) and the Swiss Utilities Association.
David Stickelberger
Geschäftsleiter / Managing Director
Swissolar, Schweizerischer Fachverband für Sonnenenergie
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Solar Energy Industries
Association (SEIA)
The Solar Energy Industries Association (SEIA) is
the driving force behind solar energy in the United
States and is building a strong solar industry to power
America through advocacy and education. As the
national trade association in the U.S., SEIA represents
all organizations that promote, manufacture, install
and support the development of solar energy.
SEIA works with its 1,000 member companies
to champion the use of clean, affordable solar in
America by expanding markets, removing market
barriers, strengthening the industry, and educating
the public on the benefits of solar energy. SEIA is the
voice of the solar industry at the federal and state
level, advocating for the protection and expansion
of the U.S. market for all solar technologies.
SEIA’s member companies consist of installers, project
developers, manufacturers, contractors, financiers
and non-profits, all of whom see the benefit in joining
SEIA and working collectively toward a clean future.
Together, SEIA and its members will expand the already
impressive growth of solar across the United States.
Through the first three quarters of 2016, the U.S. has
already surpassed the total installed solar capacity in
2015, and is on track to grow nearly 90% year-over-year.
SEIA convenes industry leaders to develop a
collective voice on important market factor growth
issues such as the SEIA Solar Business Code, a new
national Photovoltaic Recycling Program, Consumer
Protection, and Diversity Best Practices.
In collaboration with its extensive network of industry
partners and solar experts, SEIA provides comprehensive
and current analysis of solar markets and policy
through its research reports, white papers, fact sheets,
and through our own highly-regarded staff. SEIA’s
resources are used by government agencies, press,
solar businesses and consultants to help them make
informed decisions. SEIA is a constant, leading source

10

National & Regional Updates | Global Solar Council

for the regional and national data solar companies
need to gain a valuable edge in a competitive market.
Through its member-driven technical groups, SEIA
drives and supports standards and installation (building,
fire, electrical, structural, and energy conservation)
code development that enables industry to deploy
solar technology safely, rapidly, consistently, and
effectively throughout the U.S. market. SEIA’s
member technical groups address design and products
standardization requirements, best practice and
guidelines development, and effective deployment of
technology and equipment; this includes considerations
for workplace safety and workforce development.
The availability of low-cost financing for solar
energy projects is a critical issue for the industry.
SEIA monitors financial market developments,
regulations and legislation that affect markets for
solar financing, and supports specific programs
that facilitate the development of solar energy
projects of all sizes and technologies, such as third-
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party financing, Property-Assessed Clean Energy
(PACE), tax incentives at the federal and state levels,
and other financing and capital structures.
SEIA is poised for strong growth in 2017 following a year
of transition, strategic development, and substantial
victories in 2016. One year after the unexpectedly
early extension of the federal solar investment
tax credit (ITC), SEIA enters 2017 a year ahead of
where it hoped to be. However, issues from land use
designation to hardware margin compression still
present challenges. In addition, the results of the 2016
election present unique political challenges that will
require SEIA to defend the ITC during comprehensive
tax reform and ensure that federal programs that
support solar growth are maintained and expanded.
Across its departments in 2017, SEIA seeks to
continue the adjustments made throughout
2016 in changing its primary focus from ITC
extension to tackling challenges that advance the
organization’s mission and its three priorities:
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• Improve Access to Low-Cost
Financing (primarily federal)
• Open Markets for Solar Deployment
(primarily state markets)
• Develop Strategic Campaigns to Expand &
Defend Solar in U.S. (cross-cutting efforts)
Regarding federal policy, as the solar industry’s liaison
to the U.S. government, SEIA will continue to strongly
represent solar in Congress, the White House, executive
departments and regulatory agencies. SEIA will continue
to advocate in tax reform for continued fair treatment
of solar, in Public Utility Regulatory Policy Act (PURPA)
issues and other federal agency focal points for solar.

China

A Glance at the
Chinese PV Market
China saw 26 GW of solar PV installed in the first three
quarters of 2016, growing more than 100 percent year
over year. Ground-mounted solar installations accounted
for 90% of new capacity, while distributed solar grew
rapidly after August. The market demand of China PV
industry is still strong, and exhibits the following features:
1. Chinese solar target: The National Energy
Administration (NEA) announced the official plan
in the power sector - The 13th Five-Year Plan for
Power. In the Plan, the NEA stated the minimum
target of solar deployment in China is expected to
be 110 GW, including 60 GW of distributed solar and
5 GW of CSP. With the continuous strong support
from the government, solar is going to play a more
important role in combating climate change.
2. Rapid development of Solar Cell technology:
Current fabrication efficiency of Black mc-Si solar
cells is 18.6-19%, P-PERC (Mono-Si) solar cells is
20.5-20.8%, N-PERT solar cells is 20.5-20.8%,
and the industry has also made great progress in
MWT (metal-wrapped-through) technology.
3. Production cost decrease continues: The price of

Global Solar Council | National & Regional Updates
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From a state policy perspective, SEIA will defend the
Clean Power Plan and assist in its implementation,
participate actively in grid modification and
integration, continue aggressive defense of Net
Energy Metering (NEM) and rate design and
support Utility-Scale Power procurement.
Overall, SEIA intends to continue its effective work
of representing the solar industry in the U.S. market,
working closely with key stakeholders in government and
regulatory agencies, across all markets and throughout
the value chain for all solar technologies to expand
the currently favorable market conditions for solar.

PV products along the entire value chain are expected
to decline, from Poly-Si to modules, inverters, and
consumables, thus decreasing the LCOE of solar
energy overall. According to the CTO of Canadian
Solar, the production cost of mc-Si modules can be
reduced to $ 0.29 per watt by the end of 2017.

CPIA Key Agenda items in 2017
A World-Embracing PVCEC 2017: China Photovoltaic
Industry Association (CPIA), together with Chinese
Renewable Energy Society (CRES), Chinese Renewable
Energy Industries Association (CREIA) and China
National Renewable Energy Center (CNREC), will hold
the 3rd PV Conference and Exhibition of China (PVCEC)
on Oct, 2017, boost the integration of PV industry,
demonstrate the cutting edge technologies of PV
industry giants, and break a new path for growth.
New market exploration: CPIA has established a tradition
to organize delegates from both the government
and the private sector to explore new PV markets. In
2017, CPIA is planning to bring a delegation to South
America, among other places, to visit some of the
G20 countries which pledged to increase renewable
energy output so as to deepen the knowledge of
global PV markets and to expand business potential.
Dr. Mengyuan Li
Director - China Photovoltaic Industry Association
drmengyuanli@163.com
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France

To comply with the guidelines of the
European Commission regarding
support mechanisms, the French
PV support schemes had to evolve
extensively. The two following
tables summarize the former
model and the current situation.

The French Renewable Energy
Association (SER) has 400 members
representing 75,000 jobs and 10
billion euros of cumulated turnover.
Among its members, around
180 belong to the solar sector,
positioning the SER as the leading
solar energy association in France.

Former scheme:

Overview of the
French Renewable
Industry
Association (SER)

The main action of the SER is to
work with the government and
public authorities in order to
implement a positive regulatory
and normative framework for the
solar sector. Internationally, the
organization supports its members
to access high potential market and
to forge effective partnerships.

French solar market
and priority actions
In France, the cumulative PV
capacity connected to the grid
reached 6,547 MWp at the end of
June 2016, representing around
375,000 installations (including
around 300,000 residential
installations). 899 MW of this
capacity was installed in 2015.
In France, the winners’ average prices
from the last (CRE 3) call for tenders
were 129 €/MWh for commercial
or industrial rooftops systems, 124
€/MWh for canopies and 82 €/
MWh for utility-scale solar plants.
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The criteria for project selection
through the utility-scale solar plants
call for tenders are based on the
price, counting 65-70% of the total
score, the carbon impact 18-30%,
and the rest of the score is shared
between environmental pertinence,
completed permitting, and absence

(1) Building Integrated Photovoltaic - (2) Building Applied Photovoltaic

Current scheme:
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of vegetation clearing criteria.
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Figure 1: Projected Annual French Solar Markets

The perspective of development of
PV in France has been set through
the French Law for Energy Transition
adopted in July 2015, followed
by a plurennial programming for
investment in energy sector. The
decree of April 24th, 2016 indicated
that the installed capacity shall reach
10,200 MW at the end of December
2018, and the installed capacity
for 2023 will range between
18,200 MW and 20,200 MW.
The first phase of the program
would be based on tri-annual
calls for tenders to reach an
additional of 4,350 MW by 2019.
In France, the SER estimates
that a minimum goal of a 30 GW
photovoltaic park by 2030 is
necessary to develop the sector in
a sustainable manner, in particular
on an industrial level, and to supply
businesses with the foundation
necessary to be able to look towards
export. With the development of
self-consumption, the SER estimates
that the photovoltaic park would
reach or surpass 40 GW in 2030.

Photo Credit: Chalcroft Solar Farm

Source : SER, 2015

Figure 2: Cumulative Solar Capacity/Annual Additions

Source: Panorama de l’ électricité renouvelable, SER-RTE-ERDF-ADEef, 2016
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Spain

Spain - UNEF Priority
Activities for 2017

Public opinion:

Among key messages for 2017, UNEF will keep
underlining the benefits of PV and its role in the fight
Self-consumption:
against climate change, in the development of rural areas,
UNEF will keep working with Spanish political parties to
in the fight against energy poverty, in creating local and
change the existing self-consumption regulation, which is
qualified jobs, and in reactivating the Spanish economy.
very restrictive and not favorable to the development of
Spanish PV companies are playing a
this sector. The new regulation should:
key and leading role in international
1. Eliminate the existing
markets, and we would like them to
UNEF will keep working
administrative and economic
be as active in our country as well.
barriers (the sun tax), so
with the Government
These messages will be conceived by
that self-consumption is not
presenting best cases and by carrying
and the Energy
penalized, but considered as
out initiatives together with third
Ministry to make
an energy-saving measure
parties (such as other associations in
sure
that
a
coherent
the renewable energy sector).
2. Permit the collective
self-consumption for
public buildings (such as
hospitals, schools) and
neighbor communities
3. Eliminate existing
economic barriers (taxes)
to the use of batteries

and well-functioning
design is defined
for the upcoming
tenders that will be
carried out in Spain.

4. Adapt the existing sanctions
system to the real impact of self-consumption (at
present, extremely high sanctions are imposed on
people who have self-consumption installations)

Tenders:
UNEF will keep working with the Government and the
Energy Ministry to make sure that a coherent and wellfunctioning design is defined for the upcoming tenders
that will be carried out in Spain.
1.

Together with other 12 associations, UNEF recently
put together a document in which the key elements
of a good design are explained. This document will
be useful in conversations with the institutions.

2. A medium-term plan should be defined to make
sure the energy transition is carried out, and that
both the EU 2020 objectives and the objectives
defined in the Paris Agreement are met.

Internationalization of
Spanish PV companies:
UNEF will keep working to foster
the development of the PV sector
both inside Spain’s borders and at
the international level, assisting and
supporting Spanish PV companies in
their internationalization process

Key Activities (dates TBD)
1.

Local events around Spain to talk about selfconsumption, the benefits it can bring to local
communities and institutions and its market
niches (such as the integration of PV in buildings)

2. Technical events in Madrid on
key topics for the sector
3. Participation in international events
and fairs, such as InterSolar
4. Spanish Solar Forum (second-half of
2017), the key event for the Spanish
PV sector, will be held in Madrid
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Taiwan

South Africa

Taiwan Photovoltaic Industry
Association Market Update

Photo Credit: Kingspan - STA

In Taiwan, the PV market is supported by a FIT (Feed-InTariff). The government will buy the electricity generated
by PV under a 20-year contract with guarantee.

Taiwan national solar tariffs began at
• USD 0.412/kWh in 2010
thereafter dropping to
• USD 0.28/kWh in 2011
• USD 0.26/kWh in 2012
• USD 0.226/kWh in 2013
• USD 0.192/kWh in 2014
• USD 0.17/kWh in 2015
• USD 0.15/kWh in 2016.
Global Horizontal Irradiance (GHI) in northern Taiwan
is 1200~1600 kWh/m2,1400~1800 kWh/m2 in central
Taiwan, 1600~2000 kWh/m2 in southern Taiwan, and
1400~1800 kWh/m2 in eastern Taiwan. The actual
power generation is about 70% of the GHI data.
The Taiwanese government has been devoted to
promoting the installation of photovoltaic systems
and further developed a 10-year plan in 2016. At
present, 1GW of solar PV has installed in Taiwan
and the short-term target in 2018 is set to increase
installed capacity to 1.5 GW. The target in 2025 is
set to 20GW, which includes 17 GW for groundmounted and 3GW for rooftop solar power systems.

15

Key Developments in South
Africa’s solar PV industry
South Africa’s solar PV industry, with its internationally
acclaimed Renewable Energy Independent Power
Producer’s Programme (REIPPPP), is currently at a critical
juncture. Two pivotal documents are in the process
of being updated, namely: the country’s Integrated
Resource Plan (IRP) which directs the expansion of
South Africa’s electricity supply over a given period of
time, and the request for proposals (RFP) for the fifth
Round of the REIPPPP – the release of which is long
anticipated by industry as it awaits the reactivation of
the programme. As the advocate for solar PV in South
Africa, SAPVIA’s recent activities have therefore largely
been focused on supporting and guiding these revision
processes to ensure the updated versions support the
establishment of a robust and sustainable solar PV
market, as well as making headway in terms of unlocking
the country’s smaller scale embedded generation market.
SAPVIA has been making steady progress on these and a
number of other fronts, which will have a marked impact
on the way South Africa’s solar PV industry will be shaped
over the next couple of years. Some of the key areas of
activity in which SAPVIA is engaged, and which are critical
for market development in South Africa, are highlighted
in this article and although not exhaustive, provide a view
of the key market developments currently taking place
and where SAPVIA is focusing its time and resources:

Integrated Resource Plan:
The Integrated Resource Plan (IRP) is South Africa’s
long-term plan (to 2050) for the provision of electricity
and after a 12 month delay, was released for public
comment on 22 November 2016. The release of the
IRP is welcomed as it provides stakeholders the first
opportunity to evaluate the choices and cost assumptions
used by the IRP planners to reach their conclusions
regarding the technology choices. SAPVIA believes the
allocation of 17,600 MW for solar PV in the updated
document is a step in the right direction, yet falls short
of the immense potential South Africa has to offer in

16

National & Regional Updates | Global Solar Council

Issue 1 | January 2017

this sector and SAPVIA will therefore robustly participate
in the public participation process to ensure the energy
debate is one based on facts rather than assumptions.

PV GreenCard will be a national, standardised handover
or “as built” report for rooftop PV installations, aimed
at improving the safety and quality of installations. It
will provide a comprehensive documentation of the PV
REIPPPP Round 5 RFP:
system including information on used components and
Under instruction from the Minister of Energy,
the installation practice, and will be a voluntary service
the RFP has been under revision with key
from the installer which will serve as a guideline to both
aspects of the redesign including:
the installer and the customer on how to secure a high
standard of PV system operation. The
• The level of participation
aim is for the PV GreenCard to be
of South African and Black
issued with every small-scale Solar
Driven by its values of
shareholders in projects
PV installation by suitable qualified
consistency,
cohesion
• Alternative mechanisms by
installers. The PV GreenCard is
and collaboration, the
which local communities will
planned to be launched in March 2017.
participate in projects
association’s vision
Based on the recently QCTO
• The local content/
is to ensure solar
approved national Solar PV Technician
industrialization regime
Qualification, the programme will
PV is the electricity
SAPVIA has been actively involved in
develop training material for a short
generation
technology
providing inputs to its revision - with
course to assist with minimum
of choice in South
particular reference to local content
requirement training for Solar PV
and localization targets - through
installers in South Africa. This will
Africa and the rest
deliberations with the Department
promote skills development in the
of
Sub-Saharan
of Trade and Industry (DTI), the
Solar PV space to ensure a competent
Africa, in support
Department of Energy (DoE) and
workforce and grow the industry
the IPP Office. Industry is highly
in an inclusive manner whilst still
of the country’s
anticipating the release of the updated
maintaining a high level of quality.
socio-economic
RFP as it will allow the REIPPPP to
While the above mentioned
development targets.
resume with the activation of the
activities have been the core
fifth Round of the programme.

Embedded Generation:
Solar PV in South Africa is in the process of transitioning
from the utility-scale market into the residential,
commercial and industrial (RCI) market segments and
while certain key standards and regulations for this
market are still in the process of being drafted and
finalised, SAPVIA is focusing resources on proactively
supporting the development of mechanisms to
ensure the responsible and sustainable installation
and operation of rooftop PV. One such mechanism
being developed by SAPVIA in partnership with the
German Solar Association (BSW-Solar) and the German
International Cooperation (GIZ) is the PV GreenCard. The

focus areas for the Association of
late, other key activities in which
SAPVIA has been involved include:

1.

Participating in the Expert Reference Group (ERG)
overseeing the establishment of an optimized
environmental permissioning process (the Strategic
Environmental Assessment or SEA) within 8 identified
Renewable Energy Development Zones (REDZs)

2. Assisting local solar associations in Sub-Saharan
Africa (SSA) to create more attractive markets
in their respective regions - SAPVIA has been in
discussions with the team responsible for developing
a series of market interventions into SSA (the
SADC Renewable Energy and Energy Efficiency
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Strategy) on behalf of the SADC Secretariat, aimed
at growing and strengthening the regional market
for PV through a variety of policies and measures
3. Serving on the steering committee of the US Trade
and Development Agency-funded Energy storage

Europe

SolarPower Europe: Top
10 Solar Winning Points
in European Commission’s
“Winter Package”
The European Commission on Nov. 30 published its
long-awaited “Winter Package”, which contains eight
different legislative proposals on energy policy in
the EU. SolarPower Europe has outlined the top 10
wins it has secured by engaging with policy-makers
over the last two years:
1.

2.

3.

4.

5.
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initiative which looks at how to create a strong market
for the uptake of energy storage in South Africa.
Contact: Mike Levington - Vice Chair
C: 082 770 1036
E: Mike@sapvia.co.za Solar

7.

A framework limiting the use of capacity
mechanisms and in particular an
emissions target to avoid coal generation
qualifying under such schemes

8. The guarantee that EU countries cannot go
below their 2020 RES targets and that they
must collectively deliver on the 2030 RES
target, with a clear enforcement mechanism
9. An enabling framework for solar
+ storage applications
10. An adaptation of markets rules (dayahead, intraday, balancing) to make
them fit for variable solar electricity

“We are proud of achieving this
with the support of our members,”
A proactive European
The
Clean
Energy
package
framework for selfsays Alexandre Roesch, Policy
generation and
gives the European solar
Director at SolarPower Europe.
consumption
However, there are remaining
industry an opportunity,
An obligation for EU
challenges that SolarPower Europe
but there is much to be
countries to provide
needs to address. Adds Roesch,
visibility on national
done to take this chance
“First, the suggested framework
support schemes for at
for limiting the development
and build a solar powered
least three years ahead,
and use of capacity mechanisms
including on tenders
electricity system.
is not strong enough to address
An “anti-retroactivity
the current overcapacity in the
clause” to ensure the
European power mix. Second,
stability of financial support to renewables
the need to maintain priority dispatch and access in this
Mandatory one stop-shops in all countries
inflexible energy system is critical. And third, the 27%
for permitting and grid connection
RES target by 2030 is far too low and not in line with the
procedures, with clear time limits
level of ambition observed at the global level after Paris.”
Minimum shares of renewables in all new buildings
and buildings undergoing major renovation
More information on the Winter

6. The guarantee that all projects built
up to 2020 will benefit from priority
dispatch and access after 2020

Package can be found here
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Southeast Asia

2018. Overall, Thailand is aiming for 6 GW of installed
solar PV capacity by 2036. In January 2016, Thailand
was home to approx. 2 GW after having witnessed
record installations of more than 700 MW in 2015.

Asia, especially Southeast Asia, is to be one of the
most appealing markets for the solar PV field. Apart
from the three leading PV markets in Asia, (China,
Japan, and India), most countries across Southeast Asia
possess huge potential for developing PV. Thailand,
Malaysia, Philippines, Singapore and to a lesser extent
Vietnam and Indonesia are gradually emerging as
promising solar energy markets in Southeast Asia.
In the near term, these countries are expected to
witness multiple GW of annual installations annually.

Malaysia

Promising Southeast
Asia Markets

Late in 2016 the Malaysian Government launched
two new programs to encourage the continuity
of development of the domestic PV market:
Net Energy Metering (NEM) for which 500MW of solar
is allocated from 2016-2020 and implemented by
Malaysia Sustainable Development Authority (SEDA)

Thailand

1,250MW of Large Scale Solar (LSS) will be
allocated in various capacities to be implemented
by the Energy Commission (EC) of Malaysia.

Early in 2016 Thailand’s Energy Ministry opened a total
of 800 MW of solar farm licenses across Thailand for
application. Applicants have an individual quota of 5 MW.
The focus is on state agencies, enterprises, universities
and agricultural co-operations. The power generated
can be sold to the Electrical Generating Authority
of Thailand, with a FiT rate of THB5.66/kWh (about
USD0.16/kWh), granted for the duration of 25 years.
Commercial operations are slated to begin from 2017-

For LSS, (1-50 MW capacity), the government is to
announce by year’s end those successful companies.
Altogether, 70 companies including overseas
companies had submitted their proposals to EC, the
regulatory body responsible for its implementation.
The lowest tariff rate offered by the bidding
companies was RM0.399/kWh (about USD0.0927/
kWh). This first batch of bidders is for 250 MW to
be installed and completed by the end of 2017.

Photo Credit: Straits Times
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Philippines

Vietnam

To date, the total installed capacity in the Philippines
is about 900 MW, 90% of which is made up by utilityscale PV, the remainder being rooftop installations.
These installations were part of the second FiT
program issued by the government in which the tariff
is USD0.18/kWh in accordance with provisions of
the renewable energy law of 2008. Developers are
currently waiting for the 3rd FiT program to be released.
The proposed rate of the previous administration was
set at USD0.15/kWh. This amount is uncertain as the
present administration wants the rate to be auctioned.

The Vietnamese solar PV market is still very small with
only around 4.5 MW installed capacity at the end of 2014,
but it is expected to increase to around 1,500 MW by
2030 with renewable power generation capacity making
up 12.8% of the country’s total (by 2030). Household
and rural solar PV installations are rapidly growing in
Vietnam while utility scale PV projects are still at an
early stage of development. According to the first Draft
Decision on incentives for solar power projects proposed
by Vietnam Ministry of Industry and Trade (MOIT), the
Electricity of Vietnam (EVN) is responsible for buying
the whole electric output from solar power projects,
with the electric buying price at the point of electricity
receipt to range from VND1,800/kWh (about USD0.12/
kWh) to VND3,500/kWh (about USD0.167/kWh).
The FiT for Rooftop Solar Power (RSP) projects, if the
electricity generated is more than that consumed, is set
at VND3,150/kWh (about USD0.15/kWh, excluding VAT).

The industry proposed to the government a 2 GW
installation target for 2017-2022 period, and are
waiting for this government to make the policy
announcement. Meanwhile, the Open Access and
Retail Competition (the Transitory Rules), which was
adopted by the Energy Regulatory Commission (ERC)
to ensure a smooth transition towards an open access
and retail competition regime in the power sector, is
now effective where customers with 1MW consumption
can directly contract with generating plant. The
rate is determined on a bilateral basis. In addition,
the government’s Renewable Portfolio Standards
(RPS) is awaiting implementation. This requires the
utility companies and coal plants to maintain 5% of
their mix as renewable. This mix is incremental.

Indonesia
A new decree from Indonesia’s Ministry of Energy, signed
in mid-July 2016, is set to open the heavily governmentcontrolled solar market in Indonesia. It is a new regulation
on a FiT program providing proper support mechanisms
for utility-scale solar PV systems, and is promised to
registered project developers once they meet certain
milestones. The FIT rate ranges from USD0.145/kWh
to USD 0.25/kWh (20 year PPA), depending on the
project’s region. Each region (divided by PLN’s operational
regions) has its own tariff and its own quota. The total
quota for Indonesia is 250 MW, with the largest quota
in Java at 150 MW and the smallest at 2.5 MW in Papua/
West Papua combined provinces. In early 2016 during
the Bali Clean Energy Forum, the Indonesian government
announced it had set a 5 GW target of solar PV by 2020.
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Singapore
Singapore is the regional hub in Southeast Asia for
innovation and project development for urban solar, such
as building-integrated PV and floating PV. SolarNova
is a key initiative led by the Economic Development
Board (EDB) to accelerate solar demand, solarizing
government infrastructure by 350 MW by 2020. The
latest version of Building and Construction Authority
(BCA) Green Mark Certification Standards for New
Building was launched in 2015 to promote the increase
of adoption of Solar for new and existing buildings.
There is the largest floating PV test-bed located at
Tengah Reservoir, with up to 1MW of 100-kW systems
in Phase 1, and 2-3MW of systems in Phase 2. The
Energy Market Authority (EMA) has established this
year a USD25 million Energy Storage Program to
develop technologies that will enhance the overall
stability and resilience of Singapore’s power system.
Qun Wang
alywang@snec.org.cn
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Korea

Korea Photovoltaic
Society Update
General Framework And
Implementation
In 2014, the Korean government
established its 4th New and
Renewable Energy (NRE) plan,
which outlined domestic and
international resource development
through 2035. Visions and targets
of this updated plan are to: (1) have
NREs generate 11% of electricity
2035, (2) increase photovoltaic
(PV) and wind power to 13.4% of
total electric energy by 2035 by
specifically achieving intermediary
goals of PV accounting for 4.9% in
2014, 12.9% in 2025, and 14.1% by
2035 within a renewable energy
category, (3) transition the NRE
market from government-led
to private partnerships, and (4)
achieve self-sustainability through
expansion into foreign markets.

from MSIP) with the remainder
managed by six other government
entities including Small and Medium
Business Administration (SMBA,
16.4 billion KRW) and the Ministry
of Education (MOE, 7.5 billion
KRW). The Korea Institute of Energy
Technology Evaluation and Planning
(KETEP) contributed the largest
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portion of the MOTIE-led national
PV R&D budget at 430 billion KRW
between 2008 and 2013. In 2014,
KETEP invested 60 billion KRW in
PV R&D. Short-term projects focus
on polycrystalline Si, Si-ingot,
crystalline silicon, and CIGS thin-film
solar cells while long-term projects
seek innovation in quantum dot,
organic, and perovskite solar cells.

Fig. 1. Bicycle lane covered with solar panels in Sejong-si, Korea. (Photo Credit: Solar Today)

In Korea, the PV FIT (Feed-InTariff) was terminated at the end
of 2011 and was replaced with a
RPS (Renewable Energy Portfolio
Scheme) in 2012. Under the RPS
mandate, Korea’s installed capacity
jumped to 1.011 GW by 2015 and
by 2016 reached 3.493 GW.

R&D Program
Eight Korean ministries helped
plan and manage national PV R&D
projects so that by 2013, 86.9% of
the PV R&D budget was managed
by MOTIE and MSIP (112 billion KRW
from MOTIE and 73.3 billion KRW

Fig. 2. A 3-MW roof-mounted PV system at LG Electronics in Gumi-si,
Gyunsangbuk-do, Korea (Photo Credit: Solar Today).
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United Kingdom

Solar Trade Association
2017 Priorities
The solar market in the UK has been a strong one,
being the biggest market in Europe for the last two
years consecutively[1] and ranking 6th in the world for
solar capacity[2]. However, a considerable slowdown
will continue into 2017 as there have been significant
policy changes and support scheme removals over
the last 18 months. Our dual priorities for 2017 are
therefore to stabilise the industry alongside working
towards a longer-term framework for solar power in
the UK. Other areas of focus include developing the
smart power agenda in partnership with other industry
associations, securing effective solar policies by regional
and local Government, and pushing forwards regulatory
standards and best practices for new buildings.
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• Fair grid charging and market access
• A more flexible power system to enable costeffective integration of variable renewables
• Valuing low-carbon electricity
through a strong carbon price
• Appropriate tax treatment for solar power
• A fair value for electricity exported to the grid
• Tighter national building regulations
necessitating onsite solar
• Good industry standards & domestic
consumer protection
This framework will allow solar to have a growing
role within the UK energy system, with associated
benefits to costs for consumers, air quality, carbon
emissions and reduction of imported fuels.

Other Areas of Focus for 2017

Stabilising the Industry

Smart Power

The policy landscape has undergone a significant
change over the past 18 months, as the government
has removed or reduced many support policies for
renewables with the justification of cutting costs to
consumers. The near 80% reduction in Feed in Tariffs and
early removal of the Renewables Obligation has resulted
in a loss of over 12,500 jobs and an 80% reduction in
deployment[3]. We are pushing for short-term changes
to stabilise the industry and to enable the retention
of skills, jobs, and the supply chain. Policy objectives
include enabling large-scale solar to compete within the
renewables auction framework and increasing ambition
for the commercial rooftop support scheme, alongside
pushing back firmly against recent proposals which
risk a large increase in business taxes for companies
installing solar PV systems for self-consumption.

Consensus has grown in the UK and elsewhere in
the world that the future of energy is decentralised,
smart and flexible. A recent government report
evaluated the benefits of a flexible energy system
at £17-40bn by 2050[4]. Our own reports into
the opportunities for solar and storage[5] and the
impacts of integrating solar and storage into the
electricity network[6] also show huge benefits from
embedding solar within a smarter, flexible system.

Towards a Longer-Term Solar Framework
The stabilisation of the industry described above is the
immediate priority to allow the market to continue.
At the same time, however, we will be working with
government and industry on a longer-term framework
for solar at all scales. We are seeking to secure:
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The UK government has started a workstream to examine
the regulatory and market barriers preventing the
development of smart technologies including demand
side response, flexible generation, and storage. We see
the smart power conversation as an important step along
the road to developing an energy system fit for the 21st
Century with solar as its bedrock. We will be working with
the government, industry and academics to advocate the
fundamental regulatory and market reforms needed.

New Build
Our vision is that every new building should incorporate
solar. However, the Government dropped its Zero
Carbon Homes policy in 2015, nine years into a 10-year
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policy process, with no replacement announced in
the meantime. Our focus in this area is therefore both
on increasing the national, regional and local building
regulations requirements. In addition, we are working
with developers, architects and consumers to showcase
the affordability benefits of solar for new build homes
and commercial properties. The more stringent building
regulations implemented by the Scottish and London
Governments will be highlighted and the UK Government
encouraged to adopt these standards nationally.

Domestic promotion
The 70% cost reductions in the domestic market over
the past five years has caused a fundamental change
in solar economics. Solar has shifted from being an
expensive and returns-led investment for early adopters
into a mass-market consumer product. Although financial
support is still needed to drive the market, the nonfinancial benefits of a solar installation such as reducing
electricity imported from the grid (energy independence)
and increasing house value can become key supporting
drivers to the market. Alongside these ancillary benefits,
introducing alternative products such as energy storage,
smart devices and controls, and electric vehicle charging
can turn a simple solar installation into a fully networked
and truly smart home package. We are working with
our members and other industry bodies to provide
the right information to consumers so that they can
make an informed decision about how to upgrade their
houses to meet the needs of the modern world.

About the Solar Trade Association
The Solar Trade Association (STA) is the UK’s leading
solar industry voice, and our mission is to empower
the UK solar transformation. We are paving the way
for solar to deliver the maximum possible share of UK
energy by 2030 by enabling a bigger and better solar
industry. Working with our members, we advocate the
benefits of solar to government at all levels, the media,
and consumers. Additionally, our events are hubs for
doing business in the UK, building the relationships and
sealing the deals to enable our members to grow.
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Europe

SolarPower Europe
Outlines 10 Policy Priorities
for Solar & Storage
Brussels, 28 November 2016 - SolarPower Europe is
calling on the European Commission to address the needs
of solar power and storage technology in its upcoming
Energy Union Package. The association’s Task Force on
Solar & Storage has created 10 Policy Asks that are crucial
to develop an appropriate framework for solar & storage.
Riccardo Amoroso, Chief Innovation Officer of Enel
Green Power and Vice President of SolarPower Europe,
says, “the industry is being very successful in bringing
down the cost of stationary battery storage and in
improving its ability to provide efficient services and
solutions to the market. Today we need European policy
makers to put in place stable regulatory conditions
including clear definitions and an appropriate market
design to ensure a level playing field among competing
solution providers. Such conditions will allow for further
innovations and corresponding market growth.”
While the solar power market in Europe has been
in a transition phase over the last few years, the
combination of solar and storage is the perfect fit
to lift solar power to the next level of growth.
Michael Schmela, Executive Advisor at SolarPower
Europe, comments that “if the regulatory environment
for solar & storage is set effectively, solar power
will strongly contribute to reaching the 27% target
for renewable energy in 2030 in the current draft
RE directive. Implementing our 10 policy priorities
for solar & storage in the Energy Union Package
would already go a big part of the way to achieving
the realistic 35% target SolarPower Europe would
like to see in the new REDII 2030 directive.”
The benefits solar & storage bring to the energy
system and European consumers are manifold. Solar
& battery storage allows consumers to implement
new and smart business models that maximize the
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value of solar electricity. It unlocks solar’s flexibility
potential at the consumer level – consumers
would be able to offer services to grid operators.
On a system level, solar generation can be used
more cost-effectively together with storage.
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distribution, and generation assets
• Acknowledge that electricity storage provides value as
it can both absorb and release electricity to the grid
• Delineate fair taxation of stored electricity,
in particular to avoid double taxation

Thomas Doering, Policy Analyst at SolarPower Europe
• Recognize the commercial value of flexibility
and Coordinator of the Task Force on Solar & Storage
services provided at both the system and
says “solar & battery storage installations represent
local level and encourage energy planners,
an important flexibility option for the entire energy
regulators, and system operators to integrate
system, able to inject or absorb electricity generated
electricity storage in their planning
by a solar system when the
system requires it. Together,
2. Clarify the definition and
solar & battery storage allows
rights of active consumers
SolarPower Europe, the new
continuous short term supply
regarding storage: the REDII
EPIA
(European
Photovoltaic
of clean and cheap electricity,
should enshrine the right for
Industry Association), is a
overcoming the variability of
consumers to self-generate
solar electricity generation.”
and consume renewable energy:
member-led association

Solar & storage – 10 Policy
Priorities

representing organisations
active along the entire
solar value chain. Our aim
is to shape the regulatory
environment and enhance
business opportunities for
solar power in Europe.

The combination of solar and
storage is the perfect fit to bring
penetration of solar power
to the next level of growth in
Europe, to achieve 2030 RES
targets, and to meet flexibility
requests across the EU as well
as those of active consumers.
To allow the combination of
solar & storage to meet its full potential, we ask for
a dynamic and adequate regulatory environment
to keep pace with the quickly changing technology
developments. The following 10 policy asks – at both
European and national levels – are crucial to developing
an appropriate framework for solar & storage:

DEFINITION
1. An EU-wide definition of “electricity storage”
should be introduced in the revised Electricity
Directive. This definition should:
• Establish electricity storage as a new type of
asset on the grid that can provide multiple
services alongside traditional transmission,

• Consumers need to be able
to own and operate storage
devices without discrimination.
• The stored electricity must be
free of specific taxes or charges.

MARKET DESIGN

3. An appropriate reform of the
intraday markets is crucial for
enabling large-scale solar
plants to better take on balancing
responsibilities. This will also stimulate the development
of new solutions that combine solar & storage.
4. A real market for selling and procuring
flexibility services must be developed, both
at transmission and distribution levels.
• Distributed energy resources should have full
market access and be able to stack value across
existing and new markets wherever appropriate.
• Minimum sizing requirements should be reduced.
• Products on the ancillary services markets should
properly value the high accuracy, fast response,
synthetic inertia etc. that storage can provide.
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• Contract durations in ancillary service markets
should not be unnecessarily short as such
durations may penalise potential solutions
with high CAPEX or which cannot easily be
redesigned to suit short contract durations.
• DSOs should have the right to procure
flexibility services from both the
transmission and distribution level.
5. A clear basis regarding rules and circumstances
under which TSOs and DSOs may operate
storage solutions must be developed.
6. Targeted solar tenders can incorporate, as a weighting
selection criteria, the co-location of solar & storage (for
instance on islands). The ability to avoid grid congestion
might be a lever for deploying storage solutions.
7. The exchange of electricity on a community scale via
collective self-consumption schemes must be possible
for active consumers. Third party intermediaries should
be allowed to operate active consumers’ electricity
storage devices via pooling platforms, such as virtual
power plants or peer-to-peer mechanisms.
8. Clear rules regarding data transparency and access
for all stakeholders are essential: Data transparency
and access are foundational enablers for stakeholders
to proactively develop innovations in grid design and
operation that increase reliability as well as safety.
Furthermore, data access is an important pillar to
advancing solar & storage solutions both at the
consumer level, (for determining economics), as well
as at the grid level (for integrating distributed energy
resources). Without data sharing, key stakeholders
are sidelined from proposing new solutions that
drive innovation and increase consumer choice.

REMUNERATION
9. Active consumers should be remunerated fairly
for providing their devices to deliver services that
support the electric grid. To achieve fair remuneration
and service provision, tariffs must provide consumers
and service providers with price signals to be able to
act upon market developments and system needs.
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10. Distribution grid tariffs must be “fit for the energy
transition.” They should incentivise consumers to
invest in technologies such as storage and advanced
meters to allow the smartening of distributed solar PV
by ensuring a balanced approach between volumetric
and capacity-based grid tariffs. This balance can
evolve over time, (grid tariffs are set every 4 to
5 years on average in Europe), to accompany the
progressive penetration of solar and storage.

About the Solar & Storage Task Force
SolarPower Europe’s Task Force on Solar & Storage
currently has 14 members (ABB, BayWa r.e, DNV-GL,
Enel Green Power, Enphase, EuPD Research, Eurobat,
IHS Markit, Masar, Phoenix Solar, Reuniwatt, Tesla, Solar
Trade Association, and Sonnen).The group is currently
working on country and business model analysis to
prepare a report with case studies that will provide further
background information for our 10 policy asks. The
Task Force on Solar & Storage is open for contributions
from further participants that are active in this field.
About SolarPower Europe
SolarPower Europe, the new EPIA (European
Photovoltaic Industry Association), is a memberled association representing organisations active
along the entire solar value chain. Our aim is to
shape the regulatory environment and enhance
business opportunities for solar power in Europe.
Kristina Thoring
SolarPower Europe, Political Communications
Adviser Tel: +32 27 09 55 26
Email: k.thoring@solarpowereurope.org
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Italy

part of an electricity bill that is saved through selfconsumption. Moreover, there is strong uncertainty
regarding the future of the current net metering system.

A full statistical review of the Italian PV
market (in Italian) can be found here.

For Italia Solare it is therefore key to follow the
process of adjusting the tariffs to avoid any change
that could harm the future of PV but also to promote
the use of PV installations jointly with heating
pumps, storage systems, and electric cars so that
self-consumption is maximized and the injection of
energy into the grid may be efficiently controlled.

ITALIA SOLARE
The Italian PV market is again growing. The energy
produced by PV plants and self-consumed on
site is exempted from the costs for the support
to the renewables that are a substantial part of
the bill of electricity and are proportional to the
consumption of energy, as well from the part of the
grid costs that is proportional to the consumption
of energy. In addition, small plants up to 200 kW
may avail of a net metering system that allows
all the energy produced to be considered as selfconsumed if the consumption of electricity on site
is higher than the quantity of energy produced.
However, these benefits are now under threat. Domestic
and industrial tariffs will be modified in 2017. The
fixed portion of the electricity tariffs will be increased;
while this will have a favorable effect as it will support
the shift from gas to electricity, it will also reduce the

Source: ITALIA SOLARE

Furthermore, it will be very important to stress the
role that PV will have in the increase of the energy
performance of buildings and consequently of their
value. Finally, in 2017 aggregators of PV electricity
should be allowed to render dispatching services to
the grid. It is essential that dispatch market access
rules be modified to equitably include PV.
Gianni Chianetta
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Education
Photo Credit: Errol PV
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Small Components Can
Produce Great Effect

Global Solar Council | Education
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cost efficient method to solve these yield problems
and harvest the most energy out of each module.
Eagle MX modules are equipped with three optimizer
chips made by Maxim Integrated, a Silicon Valleybased company that designs, manufactures, and sells
analog and mixed-signal integrated circuits. Unlike
other module-level optimizers available on the market,
these highly advanced chips are based on integrated
circuits and microprocessors deployed in many mature
industries and thus have a proven track record of
durability and functionality. JinkoSolar embedded three
optimizer chips in the junction box as replacements for
traditional bypass diodes to perform maximum power
point tracking (MPPT) on a cell-string level. Emergency
bypass diodes still remain in place in the unlikely
failure of the optimizer chips. Distinct from traditional
optimizers, which optimize performance on a per-module
basis, the chips in the Eagle MX modules perform on
a more granular level, managing each cell string within
a module independently; in other words, each string
of 20 cells (on 60-cell format) or 24 cells (on 72-cell
format) will produce optimal output. The chips adjust
electrical parameters to achieve maximum performance
in the specific conditions and reduce related losses.

The photovoltaic (PV) module industry is constantly
innovating and developing new technologies to create
more efficient and more powerful modules—passivated
emitter rear contact, bifacial, half-cell, dual glass—the list
goes on. Yet, there has been less focus on innovations
to ensure optimal yield and
performance from those
The technology offers a series
modules. Certain components
of benefits useful for both
First, modules do not require
of the module, such as bypass
rooftop and ground-mount
diodes, have remained
applications. First, modules do
costly hardware (additional
essentially unchanged even as
not require costly hardware
points of failure) and new
everything around them has
(additional points of failure)
training for installers. Because
continued to evolve. Because
and new training for installers.
of this, modules underperform
Because modules have
modules have the technology
and have limitations in
the technology embedded
embedded directly in the
where and how they can be
directly in the junction box,
junction box, the installer can
installed, particularly when
the installer can install them
dealing with common external
as though they were standard
install them as though they
issues such as shading and
modules. This saves time and
were standard modules.
soiling. All of these issues can
allows the installer to get onto
reduce the performance of
the next job more quickly.
the modules no matter how
Second, because there are
efficient or high powered. JinkoSolar is the first in the
three optimizers performing cell-string MPPT in each
industry to embed optimization technology directly into
module and ensuring that shaded cells never become
the junction box of its Eagle MX modules- an elegant,
hot, JinkoSolar has eliminated the possibility of hot spots
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in all its Eagle MX modules. Third, the modules can pair
with any inverter, thus ensuring brand freedom and
savings on balance of system costs. Fourth, the modules
have extreme design flexibility. Modules with different
orientations or tilt angles can be connected in the same
string, and modules can be placed in partially shaded
areas. This feature alone increases the market potential
of solar, particularly in areas where homeowners care
about the surrounding trees that may have once made
solar difficult to justify. Distance between modules can
also be reduced to increase ground coverage ratio or
decrease the overall footprint of the system. Finally,
these modules will soon include a voltage-control
feature, which will allow extended string lengths,
mimicking 1500V system characteristics with 1000V
components, representing further savings on balance
of system and skilled labor costs. The performance
of the Eagle MX module, including the optimizers, is
covered by JinkoSolar’s 25-year power warranty.
Eagle MX modules represent the next generation of PV
modules. With no external hardware, these modules
reduce upfront capital costs while realizing optimized
performance. With tolerance to shading, these modules
increase market size. With tolerance to soiling, these
modules reduce O&M costs. Altogether, Eagle MX
modules increase performance at lower cost, thus
resulting in lower overall system LCOE. JinkoSolar is
proud to debut this innovative solution in the market,
which shows that even the smallest components can
have major impacts on the performance of the modules.
The company hopes that others follow its lead in making
solar-generated electricity even more affordable.
Jeff Juger, Director of Business Development, JinkoSolar
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High Quality Polysilicon
for High Performance
PV Products
Figure 1: High Quality Polysilicon Required
for High Cell Efficiency Trend

The trend towards higher solar cell efficiencies is one of
the key methods to improve the performance (i.e. energy
output and cost structure) of photovoltaics. There is still
a lot of room for further improvement of commercially
available solar cells and modules. On the one hand a
large variety of different solar cell concepts (e.g. BSF,
PERC, PERL, PERT, IBC and HIT) were developed to
serve the distinctive needs of the PV industry. On the
other hand high quality substrates (i.e. solar wafers) are
needed as the basis for the further development of
higher efficiency solar cells. As shown in figure 1, high
performance multi (HP) substrates will clearly gain share
over standard p-type multicrystalline based solar cells.
Furthermore, monosilicon-based technologies will be
increasingly important as perfect crystal structure allows
for highest solar cell and module efficiencies. Companies
who are able to follow the technology roadmap are
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Figure 2: Metals are Efficiency Killers for Solar Cells

Source: J. Schmidt et al, IEEE Journal of Photovoltaics, vol 3 No 1, Jan. 2013, p. 114 ff.

expected to generate a clear technological advantage
over their competitors.

illustrated. An increased usable height of a G6 multi brick
of 1 cm by using high purity polysilicon yields about 30
additional wafers per brick or 1080 wafers per ingot.
Higher requirements for silicon substrates (in terms
At a price of 0.70 USD/wafer this generates additional
of crystal uniformity and impurity profiles) directly
revenues of 756 USD per ingot. Increasing good for order
translate into higher requirements
yields of monocrystalline ingots
for polysilicon feedstock. Therefore
from 86% to 92% by high purity
hyperpure polysilicon is one of
feedstock results in ~ 480 additional
The detrimental
the key enablers of the ITRPV.
wafers or additional revenues of
impact of metallic
Requirements for and Benefits
384 USD/ingot (@ 0.80 USD/wafer,
impurities
on
solar
cell
from Hyperpure Polysilicon:
200 kg of polysilicon feedstock).

efficiency has already
Silicon feedstock impurities have
The detrimental impact of metallic
multiple effects on quality and
been established
impurities on solar cell efficiency
performance of solar wafers.
has already been established by
by recent studies.
They do not only have a strong
recent studies. As an example
influence on productivity and
figure 2 shows the influence of
cost of solar ingot and wafer
selective metal impurities on cell
production but also reduce minority carrier
efficiencies of PERC cells. Even very low concentrations
lifetime and thus limit solar cell efficiencies and
of abundant heavy metals effectively limit cell
performance. Avoiding impurities, i.e. using high
efficiencies. Solar cell producers should therefore
quality silicon feedstock, lowers production costs
capitalize on using silicon feedstock with lowest impurity
and is key for achieving high solar cell efficiency.
profiles allowing for higher solar cell efficiencies.
The benefits for productivity and cost can easily be
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High Quality Polysilicon for High Performance PV Products
From a manufacturing point of view hyperpure silicon
feedstock compares to a blank, white sheet of paper
that provides manufacturers with full flexibility
to choose conditions for further processing. High
quality feedstock supports the lowest impurity levels,
stable production processes, high yields, efficient
recycling processes, and the highest quality products
at the lowest possible manufacturing costs.
Consequently, hyperpure polysilicon supports:
• High Efficiency Approaches (e.g. p- and
n-type in CZ, HPM in block casting)
• Highest Charge Carrier Lifetimes (low
impurities, optimized doping)
• Optimized Production Processes (high yields,
high efficiencies, lower cost per Watt)

• Advanced Crystallization Technologies
(e.g. HPM, CZ, Multiple Pulling)

Conclusion:
High quality polysilicon is a key prerequisite for high
quality PV products. The highest production yields and
optimized processes enable the PV industry to fully
tap the potential of photovoltaics - manufacturing
their products with highest efficiencies at lowest
possible cost. Polysilicon from WACKER offers proven
benchmark purity. Over 50 years of experience and
technological expertise make WACKER a reliable
partner for the ever-growing PV industry.
Dr. Christian Westermeier
Vice President Marketing, Sales & Application
Engineering - Wacker Chemie AG
christian.westermeier@wacker.com

• Efficient Recycling Strategies (high
yields, lower silicon consumption)

Ensuring Long-Term
Reliability of Materials
Is Essential to A Strong
Solar Industry
By DuPont Photovoltaic Solutions

As the solar industry looks to 2017, there is much cause
for optimism – and caution. The continuing decline in
the total cost of solar energy to a point at which it is
now largely cost-competitive with grid electricity in
many markets has helped fuel the industry’s growth.
By the middle of 2016, solar capacity installed and in
operation around the world amounted to more than 320
GW. That is equivalent to over one billion solar panels.
But an alarming consequence of this growth and costcompetitiveness has been an increase in the use of lower
quality, unproven materials that threaten the long-term
reliability of solar panels. If the solar industry is going
to continue to grow and thrive, it must be vigilant in
ensuring the reliability of modules well into the future.

DuPont has conducted extensive field research that
confirms the rising frequency of defects among solar
panels in use today, particularly among systems in use
less than five years. After analyzing more than 70 solar
installations accounting for more than 200 MW and over
900,000 individual modules throughout North America,
Europe, and the Asia-Pacific regions DuPont found that
roughly 41 percent of these modules displayed notable
defects. Among the most commonly seen defects were
related to cells, backsheets, encapsulant, and glass.
Most commonly seen defects for backsheets included
yellowing, cracking, and delamination. (see images below).
The existence of these defects among modules in use for
such a short period of time threaten both the return on
investment of solar panels and reliable power generation.
The early replacement of defective solar panels can
significantly increase a system’s Levelized Cost of Energy
(LCOE) as LCOE is more sensitive to module replacement
than to degradation rates over a solar project’s lifetime.
In a recent study of a residential system, replacing
six percent of the modules was equivalent to a one
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Polyester Yellowing

percent degradation rate. These defects also present a
significant safety risk. Cracking in backsheets can result
in electrical insulation failures, causing electrical current
to leak into the frame and potential ground faults.
Unfortunately, reliability testing currently used
throughout the industry is insufficient to predict these
defects and their full impact on a solar module’s
effective lifetime. The testing standard most commonly
used for crystalline silicon module testing today
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PVDF Delamination

is IEC61215, but the single stress tests conducted
through International Electrotechnical Committee
(IEC) qualification are not intended to determine
long-term durability of modules, and specifically
have no UV exposure requirement for backsheets.
What is needed is better predictive testing that increases
the industry’s confidence in the long-term reliability of
PV materials. The industry should endeavor to adopt
a sequential testing regimen that is a more accurate
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Ensuring Long-Term Reliability of Materials is Essential to a Strong Solar Industry
predictor of the full range of defects that can occur over
an extended period of time in solar modules the field.
DuPont has developed and utilizes such a sequential
testing regimen that identifies more defects than
single exposure tests currently in use today. Known
as Module Accelerated Sequential Testing (MAST),
it combines the conditions of UV exposure (UV),
damp heat (DH) and thermal cycling (TC) in a specific
sequence (see the illustration below). This test is more
predictive of long-term reliability of solar modules
because it is designed to simulate maintained
exposure to UV and damp heat over a 25-year period
as well as correlate to the widest range of potential
defects that are currently observed in the field.
DuPont designed MAST based on its many decades
experience as a scientific innovator in the PV materials
manufacturing sector, and we are actively contributing
our expertise to enable the industry to develop and
adopt various improved codes and standards. For
example, DuPont technical experts have been nominated

Photo Credit: NREL

by numerous nations to join the IEC working group
responsible for developing new module performance
and safety standards. And because of DuPont’s
significant presence in solar markets around the globe,
our technical experts are actively participating in or
leading development of improved regional PV standards
in Europe, the United States, China and Japan.
The solar industry has made tremendous progress toward
being a viable, environmentally-friendly energy source.
To continue this progress, the industry must continuously
strive to adopt improved standards, particularly those
that ensure the availability of reliable and durable PV
materials. Adopting sequential testing over less predictive
single stress tests is one important way to promote
continued investment and confidence in solar energy,
which in turn will position the industry for a strong future.
Michael P. Buri ǀ Global Brand Manager ǀ DuPont
Photovoltaic and Advanced Materials
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SolarPower
Europe O&M
Best Practices
Guidelines

Solar Industry
Unveils New
Tenders
Guidelines

Download O&M Best Practices

Download Tendering guidelines

The Operations & Maintenance
Guidelines are the result of the
work of the SolarPower Europe O&M Task Force.

SolarPower Europe’s tendering
task force has developed new guidelines which outline
best practice for tendering schemes that are easy to
implement, whilst ensuring that policy objectives are
reached cost-effectively. From 1st January 2017, the
EU State Aid regime for environmental protection and
energy require Member States to issue tenders for
the procurement of new solar plants above 1 MW.

“This document is an important first step towards
establishing an industry-wide standard and must serve
as an authoritative point of reference for stakeholders
looking for reliability and performance of their long-term
asset, and anyone procuring and retaining a solar O&M
service provider,” said Stefan Degener, Senior Director of
O&M for First Solar in Europe, the Middle East, and Africa.
“The fact is that these guidelines incorporate the
collective experience of the some of the largest players
in the industry - with several Gigawatts of expertise
between them - and offer unparalleled guidance
on professional O&M.” The published guidelines are
not the end of the process; the key now is successful
implementation of the recommendations. This will
ensure the long term performance and durability of solar
power in Europe and beyond. Work will continue on
updating and refining the guidelines, and we encourage
all O&M providers to join our efforts,” said Ioannis
Thomas Theologitis, Senior Technology Advisor at
SolarPower Europe and O&M Task Force coordinator.
“Operations & Maintenance services are increasingly
vital as solar continues to grow into a mainstream
energy source in Europe. These guidelines can be of
great benefit to our sector, ensuring the technical and
economic performance of solar PV systems in years to
come” said James Watson, CEO of SolarPower Europe.
SolarPower Europe’s O&M Task Force is led by Alectris, including
several leading solar companies: 3E, 7C Solarparken, ABB,
Adler Solar, British Solar Renewables Group, Conergy, DuPont,
Enphase Energy, Enel Green Power, First Solar, Fortum, Gari
EcoPower, Iris Hellas, Jinko Solar, Kenergia Sviluppo, Lark
Energy, Martifer Solar, Messaritis, meteocontrol, PowerHub,
Primrose solar, Solarcentury, tco-solar, Trina Solar and UL.
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“We believe that particular attention should be given to
ensuring high-realisation rates of solar projects. Getting
low prices as an outcome of an auction is only one
criteria to consider a tender successful. Pre-qualification
criteria and a systematic approach on penalties should
also be part of the standard practice” said Jochen Hauff,
Head of business development, energy industry &
policy at BayWa-r.e and tendering task force leader.
Tenders are a focal point at the European level with the
European Commission expected to present a revised
Renewable Energy Directive by the end of the year,
the paper touches upon the potential convergence of
tenders across borders: “We consider that a progressive
convergence of the design parameters of national
tenders should take place first before we think about
opening tenders cross-border” concluded Alexandre
Roesch, Policy Director at SolarPower Europe.
The guidelines suggest minimum design features for
each important phase of a tender - before, during
and after the bids are submitted. These Guidelines
will be distributed to all Member States to support
the use of best practice in the design of tenders.
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Events
Global Solar
Council
Participation
International Renewable
Energy Agency (IRENA)
General Assembly
January 13-15, 2017
Abu Dhabi, United
Arab Emirates
PV Expo 2017 International Photovoltaic
Power Generation Expo
March 1-3, 2017
Toyko, Japan
Berlin Energy Transition
Dialogue 2017
March 20-21, 2017
Berlin, Germany
Clean Energy
Ministerial 8 (CEM8)
June 6-8, 2017
Beijing, China
Brazil Solar Power
June 30-July 1, 2017
Rio de Janeiro, Brazil
SNEC 11th International
Photovoltaic Power
Generation Conference
& Exhibition
April 17-21, 2017
Shanghai, China

Australian Solar Council,
55th Annual Solar Energy
Exhibition & Conference
May 3-4, 2017
Melbourne, Australia
Intersolar Europe
May 30-June 2, 2017
Munich, Germany
Solar Power International
September 10-13, 2017
Las Vegas, United States
PVCEC 2017
October 17-19, 2017
Beijing, China
Solar World
Congress 2017
October 29-Nov. 2, 2017
Abu Dahbi, UAE

Photo Credit: Phil Clarke-Hill and Dulas

Member
Events
Annual Conference of the
SER (French Renewable
Energy Association)
January 31, 2017
Paris, France
National Photovoltaic
Conference
March 9, 2017
Lyon, France
SolarPower Summit
March 7-8, 2017
Brussels, Belgium
SolarPowering Europe
June 21, 2017
Brussels, Belgium

COP23
November 6-17, 2017
Bonn, Germany

RE-Source 2017
October 2017
Brussels, Belgium

GSC Technology &
Innovation Fourm
Date and Location
To Be Announced

Australian Energy Storage
Leadership Series
February 23, 2017
Melbourne, Australia
March 30, 2017
Sydney, Australia
April 27, 2017
Brisbane, Australia
June 6, 2017
Adelaide, Australia
August 31, 2017
Perth, Australia

Global RE-Invest 2017
Date To Be Announced
Gandhinagar, Gujarat, India
China PV Summit
Date and Location
To Be Announced

Wind Industry
Forum 2017
March 31, 2017
Melbourne, Australia
Large-scale Solar
Industry Forum
May 11, 2017
Brisbane, Australia
Australian Clean
Energy Summit
July 18-19, 2017
Sydney, Australia
All-Energy Australia
Exhibition and
Conference
October 11-12, 2017
Melbourne, Australia

Contact
Global Solar Council
1717 K Street, NW, Suite 1120
Washington, DC 20006, USA

John Smirnow
jsmirnow@globalsolarcouncil.org
+1.202.213.6084
www.globalsolarcouncil.org
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