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Executive Summary 
 

There is worldwide interest in increasing the share of renewal energy in electricity generation 
and energy consumption for enhancing sustainability, as evidenced both by the United Nations’ 
Sustainable Energy for All (SE4ALL) initiative and the APEC Leaders’ 2014 commitment to 
double renewable energy in APEC’s energy mix by 2030 (over 2010 levels). The energy 
ministers reiterated this commitment at the energy ministerial in the Philippines in October 
2015.  With over 40% of the world population and more than 60% of global energy 
consumption, it is especially important for the APEC economies to accelerate the deployment 
of renewable energy.  
 
The workshop targeted best practices and next steps to help APEC economies develop 
roadmaps for increasing the share of renewable energy in power generation and end-use 
technologies.  By promoting the exchange of experience gained and best practices in 
implementing policies and plans focused on renewable energy, the workshop has the potential 
to significantly influence the rate at which renewable energy is adopted across the member 
economies and thus increase the overall share of renewable energy in electricity generation and 
energy consumption. Through this workshop, APEC set an example for international 
cooperation on renewable energy development. 

Six international expert speakers and 17 delegates representing 10 APEC economies attended 
the workshop. The expert speakers addressed various topics related to renewable energy 
including global projections for renewable energy, projections and consequences for the APEC 
region, system integration and flexibility issues, renewable energy for buildings, and green 
technologies. Delegates from China, Chinese Taipei, Japan, Korea, Malaysia, Papua New 
Guinea, Peru, the Philippines, Thailand, and Viet Nam made presentations on their plans and 
experiences on renewable energy. These were followed by breakout sessions to address the 
following issues.  

1. Currents trends and barriers: policy, technical, and social to advancing 
renewable energy  

2. Opportunities and strategies for strengthening renewable energy implementation: 
emerging technologies, innovative financing, public-private partnership, and 
business cases 

3. Best practices for advancing renewable energy: training for capacity building, 
reducing soft costs, resources for information sharing, stakeholder engagement 

 
The workshop concluded with an interactive panel session to develop a summary of best 
practices, identify gaps, prepare guidelines to accelerate growth of renewable energy in the 
APEC region, and provide recommendations for future activities and workshops to sustain the 
efforts towards meeting the goals of doubling renewable energy in the energy mix. Specific 
issues in priority order for future consideration identified by the workshop attendees are  

x Education, training, collaboration, and information exchange   
x Policies and keeping policymakers informed  
x Market reforms and cost of renewable energy   
x Leverage advances in smart grid and storage technologies  
x Strategic and innovative financing for bankable projects    
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Session 1 

Chair – Tom Key 
 
 

 
 
  
 

 
 
 
 
 
 
 

9:00 to 9:30 Christine Lins, Executive Secretary, Renewable Energy Policy
Network for the 21st Century (REN21), France - "Global Status and 
Outlook on Renewable Energy". 

9:30 to 10:00 Cecilia Tam, Deputy Vice President, Asia Pacific Energy Research
Centre  (APERC),  Japan   - "APEC  Energy  Demand  and  Supply 
Outlook 6th Edition: Preview of High Renewables Scenario".
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1-1. Global Status and Outlook on Renewable Energy 

 
Christine Lins 

Renewable Energy Policy Network for the 21st Century (REN 21), France 

The evolution of renewable energy over the past decade has surpassed all expectations. Most 
renewable energy technology saw significant cost reductions, and support policies have spread 
throughout the world. Renewable energy provided an estimated 19.1% of global final energy 
consumption in 2013; the share of modern renewable energy increased to 10.1% while the 
share of traditional biomass was 9 %, the same as in 2012. Renewable energy comprises 27.7% 
of global power generation capacity and 22.8% of global electricity demand was produced from 
renewable energy. The most significant growth occurred in the power sector, with global 
renewables power capacity exceeding 1,712 GW, an increase of more than 8.5 % over 2013. In 
2014, renewables made up an estimated 59% of net additions to global power capacity and 
represented far higher shares of capacity added in several economies around the world. Variable 
renewables are achieving high levels of penetration in several economies. Regionally, Asia 
installed the most generating capacity–led by China, which added the most wind power, solar 
PV, and hydropower capacity of any economy in the world. The share of renewables in 
transportation remains small, and renewable energy accounted for an estimated 3.5% of global 
energy demand for road transport in 2013, up from 2% in 2007. Also, job creation has come to 
the forefront of the policymaking debate. According to analysis from IRENA, globally an 
estimated 7.7 million people worked directly or indirectly in the renewable energy sector. Solar 
PV is the largest employer with 2.5 million jobs, most of which are concentrated in China due 
to its undisputed lead in manufacturing as well as a rapidly expanding domestic market. Japan, 
the United States, and Bangladesh have also boosted their solar PV employment. Solar power 
and wind were the leading technologies by far in terms of dollars committed, with solar power 
(mostly solar PV) accounting for more than 55% of new investment in renewable power and 
fuels (not including hydro >50 MW), and wind power taking 36.8%. Feed-in policies in many 
economies evolved further towards premium payments in the power sector, and continued to 
be adapted for use in the heating sector. Trends and developments related to feed-in policies 
vary from one income group and region to the next. Consequently, for a global transition to 
renewables a concerted and sustained effort is needed to achieve four objectives: First, 
establishing and strengthening institutional, financial, legal, and regulatory support 
mechanisms for renewable energy deployment. Second, building awareness about the 
challenges posed by a lack of access to sustainable energy sources (DRE and the potential 
increasing energy access has in terms of education and health is key). Third, long-term and 
differentiated stable policy frameworks to sustain and increase investment levels (in DRE and 
all over the board). Last, greater attention to the heating and cooling and the transport sector. 
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1-2. APEC Energy Demand and Supply Outlook 6th 
Edition: Preview of High Renewables Scenario 

 
Cecilia Tam 

Asia Pacific Energy Research Centre (APERC), Japan 

Looking at where energy demand is going in the APEC region, APERC forecasts about 33% 
increases in energy consumption in 2040, led by higher demand in transport and also stronger 
growth in industry demand. If we look regionally at final energy demand, we find that today 
the U.S is second largest energy consumer globally and at the top is China. Further, China and 
South East Asia account for nearly 90% of all additional energy consumption expected to 2040.  

Based on APERC’s business as usual (BAU) scenario energy supply rises by 30% from 2013 
to 2040 as the share of fossil fuels declines from 86% to 82%. It is interesting that shares of oil 
and coal being used in the region are declining rapidly as shares of gas as well as and 
renewables are rising. In this edition of the Outlook, we have developed three alternative 
scenarios. The first is the improved efficiency scenario in which APEC’s target of reducing 
energy intensity by 45% will be reached by 2032. All sectors will need to contribute to achieve 
this rapid reduction in energy intensity. The second scenario considers an alternative power 
mix with emphasis on cleaner coal including carbon capture and storage, gas and nuclear. High 
nuclear and gas leads to the lowest CO2 emissions level. The final scenario is the high 
renewables scenario which outlines how APEC can achieve its doubling renewables goal by 
2030 compared to 2010 levels. In this scenario, we assume that government targets are fully 
met and additional renewables capacity needed to meet the goal is developed based on a least 
cost approach for the APEC region.  

China and U.S have the largest estimated potential for renewable energy in the APEC region. 
The potential is estimated by considering several factors, such as the government policies, 
targets, plans and projections. Additionally, costs of renewable technologies have been 
declining in different economies, but they vary widely. For example, hydro in Viet Nam has 
the lowest Levelized Cost of Electricity (LCOE) and offshore wind costs are highest in Peru. 
Under the high renewable scenario, renewable’s share will be 33% by 2030 and continues to 
rise to about 36% in 2040. Most of the increase in renewable capacity will come from solar 
and wind as much of the remaining economic hydro power potential is already developed in 
the BAU. China and U.S together will provide about 70% and 71% of the total renewable 
generation in the region in 2030 and 2040, respectively. In transport we have estimated the 
potential for additional biofuels supply potential through the use of unutilized agriculture land 
as well as enhancing productivity per cultivated land. Thirteen economies have potential for 
bioethanol and 11 economies for biodiesel production. However, almost all economies will 
have possibilities of increasing biofuels use in the transport sector. Since there is a mismatch 
between biofuels demand and production in the APEC region, trade of biofuels among APEC 
members would help to address this imbalance. 
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 Session 2 

Chair – Christine Lins 
 
 

 
 

 
 
 

10:30 to 11:00 Tom Key, Senior Technical Executive, Electric Power Research
Institute (EPRI), United States - "An Integrated Grid Path for
Distributed Solar".

11:00 to 11:30 Nick Schlag, Managing Consultant, Energy+Environmental
Economics (E3), United States - "Renewable Integration in the
Western United States: Challenges and Opportunities".

11:30 to 12:00 Bing-Chwen Yang, Division Director, Green Energy and
Environment Research Laboratory, Industrial Technology Research
Institute (ITRI), Chinese Taipei - "Low Carbon Technology for
Green Energy Implementation".
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2-1. An Integrated Grid Path for Distributed solar 

Thomas Key 
Electric Power Research institute, United States 

Power systems are changing and this change is dominated by Distributed Energy Resources 
(DER), which are devices at the edge of the power system in distribution systems. Many 
innovations in electricity generation and end use are on the distribution end of the system. For 
example, advancement in technologies such as solar PV, electric vehicles, power electronics, 
and energy storage provide distributed and customer sited resources.   

Renewable technologies are a big driver, there is currently ~70 GW of wind power and more 
than 20 GW of solar.  Growth rates are high in these areas. PV for example took ~20 years to 
reach 1 GW, and is now doubling every 2-3 years.  Further, electric vehicles are gaining 
popularity, bring a new concept of “mobile” electrical load and generator. Currently, U.S. has 
180,000 electric vehicles on the road and the adoption rate is increasing. Demand Response 
also has already become a significant resource and load connectivity enabled by smart phones 
will continue to make this resource easier to acquire as customers manage their electricity use 
with smart apps. In the future, if natural gas remains affordable and plentiful, we can see greater 
penetration of gas based distributed generation and as technology drives the cost of energy 
storage, we may also see more deployment of distributed energy storage in customer premises.  

These changes are not fully planned or integrated with the power system. In many cases, the 
distribution system operators do not have visibility of how much electricity is being produced 
by the distributed generators and neither are they aware of bids for demand response within 
their system on the wholesale market. This lack of integration, either during planning or during 
operation of the power system, results in unintended consequences when the penetration of 
renewable resources increases. In Germany, where in a decade 60 GW of distributed wind and 
solar were added to the system with peak load of 80 GW, the consequences are well known.  
These experiences are a valuable lesson to consider for other economies like U.S. which are in 
the early stages of deploying distributed energy resources.   

 Among many kinds of renewable energy sources, solar PV will be a key driver of the change. 
The Department of Energy “SunShot” Vision Study, released in February 2012, forecasted that 
U.S. will have 302 GW of PV by 2030. The impact of Germany’s high penetration level to 
electricity prices can help figure out whether U.S. power grid is ready for this amount of 
penetration level or not. Germany is in the position that they can trade energy with other 
economies and even with Germany’s relatively well connected infrastructure, they occasionally 
have negative market prices on the weekend when the market is not able to absorb excessive 
amount of energy from solar.  

Solar output variability brings a grid operating challenge, which has significant differences 
from season to season or day to day, affected by irradiance conditions. A single PV module can 
have the output variability up to 9.1% per second. To measure the impact of weather conditions, 
daily variability can be categorized into 5 terms based on Sandia’s Variability Index (VI) and 
the Clearness Index (CI) as shown by the limits on the chart. VI is the ratio of the length of the 
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measured irradiance curve to the length of the clear sky irradiance curve based on 1-minute 
average data. CI is the ratio of the area under the measured irradiance curve to the area under 
the sky irradiance curve. Categorizing variability in this way allows one to quickly compare 
the variable resource across seasons and at different locations. 

 Potential Grid issues with PV variability will be voltage control, equipment operation, 
demand and energy, system protection and power quality. The main concerns which also 
usually work as a limiting factor is voltage of the feeder. EPRI has been conducting research 
on integrating PV in distribution system, especially on determining feeder hosting capabilities. 
EPRI’s approach is to determine how much PV can be accommodated before adversely 
impacting a feeder with various scenarios including PV technology, PV size and location, 
feeder construction and operation. As a research outcome, EPRI provided an analytical 
approach for determining impact of distributed energy sources on feeder depending on their 
size and location. Advanced inverters for PV also have significant upside with respect to 
increasing hosting capacity. In many cases, use of smart inverters can be the least cost solution 
for mitigating voltage related issues caused by PV. EPRI is providing utilities with better 
understanding of how to use inverters by developing recommended settings and methods for 
better integration. 

 To achieve high penetration of PV, several options can be suggested. Leveraging hosting 
capacity of the existing grid will make solar a better match to the available capacity and energy 
demand. Changing requirements for distributed generator to provide grid support, especially 
for island grids, can also contribute to high PV integration. Distribution upgrades and 
reinforcements like AMI, smart protection and control system have proven their applicability 
in European power systems. For the bulk two-way transmission grids, flexibility of resources 
and DG ride-thru requirements will increase possible penetration capacity.  

 

2-2. Renewable Integration in the Western United States: 
Challenges and Opportunities 

Nick Schlag 
Energy and Environmental Economics Inc. (E3), United States 

Multiple studies have established the central role that the electric sector must play in meeting 
economy-wide carbon reductions goals. It is not just investing in renewable energies but also 
includes transition of non-electric system to electricity as well such as increasing electric 
vehicles, which will make the power systems to play more important roles. Multiple de-
carbonization options of the U.S. generation fleet include dependence on wind, solar, CCS 
technologies, and nuclear power. In the United States most of the renewable energy 
development are driven by “Renewables Portfolio Standards” (RPS). Many states have 
implemented the RPS to require certain percentage of loads be delivered by renewable energy. 
Most of the set targets range between 10 to 20%. Earlier in 2015, California passed legislation 
to establish the renewable energy target to 50% by 2030 and this will require the California 
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power system to transit to different levels in next ten to fifteen years. 
Many renewable resources are variable and uncertain, which means that output from these 

generation changes from minute to minute or second to second and cannot be predicted 
perfectly in advance. Outputs from solar or wind are concentrated during specific times of day 
and year, which significantly impacts the bulk power system operation. These characteristics 
require a transition to an electric system that is more flexible. More reserve are required in 
order to meet minute to minute changes with fast responses. At low penetrations of renewables, 
existing plants and conventions can accommodate incremental changes. At high penetrations 
level, however, impacts of renewables are transformational and nonlinear. To comply with 
anomalous impact, market structures and scheduling processes should allow efficient system 
dispatch and paradigms for resource planning and procurement should shift from capacity to 
flexibility. Also, contractual structures should ensure proper economic signals are provided to 
renewable energy developers. 

California has already reached a high level of penetration by having 23% of loads served 
with renewable energy sources in 2013. Utilities of California are on track to meet or exceed 
33% of renewable energy by the year of 2020, and California has recently established an RPS 
target of 50% by 2030 to accelerate the transfer and development of renewable energies in the 
states. At the moment California does not have operating experience at 33% penetration, but 
there are other states or economies that have experience in operating at reasonable high 
penetration, but none of them have achieved a penetration above 50% or even 30%. These 
challenges indicate the need for new tools and understanding of system operation. California 
utilities and regulators are now working on institutionalizing the questions about flexibility and 
needs of flexibility to integrate renewables. 

Considering the RPS target of 50% in California several challenges can be addressed about 
operating the system with high renewable integration. The first one is of peaking capability, 
which requires the system to meet the highest peak loads with sufficient reliability. The second 
problem is the ramping capability of thermal resources that need to be ramped downward, and 
potentially shut down, to make room for a significant influx of solar energy after the sun rises 
and then needs to be ramped up quickly shortly after sundown to meet a high net peak demand. 
In addition, over generation may occur during hours with high renewable energy production 
even if thermal resources and imports are reduced to their minimum levels. Flexible capacity 
is also needed to meet sub-hourly ramping needs. 

Balancing large amounts of solar generation in California will be more challenging as their 
penetration increases. Over generation increases rapidly above 33% and is very high on some 
days with 50% penetration even with fossil generation reduced to the minimum levels possible. 
Therefore, renewable curtailment is a critical strategy to maintaining reliability. Operating coal 
resources flexibly will help integrate renewables by mitigating over generation but may result 
in increased cycling costs and reduced equipment lifetimes. Geographic and technological 
diversity facilitates renewable integration by distributing production across more hours of the 
year, which also leads to lesser over generation. Regional coordination between markets or 
states offer substantial benefits since renewable integration is easier on larger systems. 
Currently initiatives are underway to encourage regional coordination.  
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Introduction of variable renewables has shifted the capacity planning paradigm. The new 
planning problem consists of two related questions which are (1) how many dispatchable 
resources are needed to meet load and flexibility requirements on various time scales, and (2) 
what is the optimal mix of new resources, given the characteristics of the existing fleet of 
conventional and renewable resources? Procurement decision for new investments and 
programs should consider the value each option provides to renewable integration.  

California’s experience is not unique but can be achievable with its technological feasibility. 
High penetrations of renewable generation require us to reconsider how decisions are made in 
the electric sector across all time scales. In daily time scales, market structures and scheduling 
processes must be organized to allow efficient dispatch across a boarder range of conditions. 
Across years, decision making frameworks for procurement must consider impacts of 
renewable generation on the system. Diversity and regional coordination are low hanging fruit 
that mitigate many of the challenges of achieving high penetrations. Additional investments 
may be necessary under some circumstances to facilitate renewable integration.  

 

2-3. Low Carbon Technology for Green Energy 
Implementation: Challenges and Opportunities 

Bing-Chwen Yang 
Green Energy & Environment Research Laboratories  

Industrial Technology Research Institute, Chinese Taipei 

If the global temperature rises 2 degrees, 2 billion people will suffer from water scarcity and 
20% of the world population will be affected by the floods. If the sea level continues to rise, 
the future of island regions, including Chinese Taipei, will be threatened. Energy related 
measures across all sectors should be taken to achieve the global goal of reducing annual carbon 
emission levels by 2050 to half of those in 2011. To achieve this scenario, strong policies will 
be needed from governments worldwide. Many approaches are needed to cope with climate 
change. A variety of low carbon technologies can be integrated such as green buildings, smart 
grid, and demand management system. As an effort towards integration of these technologies, 
Chinese Taipei government plans to transform the Penghu Island into the economy’s first model 
of a low carbon community. In Penghu Island, renewable energy supplies 56% of total energy 
consumption as of 2015, and carbon emission have been reduced from 5.4 tons/cap-yr (2008) 
to 2.1 tons/cap-yr (2015). Infrastructure of this island, including PV system, wind power, LED 
street lamps, electric scooters and charge stations, contribute to lowering carbon emissions. 
Additionally, all new public buildings and major private constructions must obtain green 
building certification. 

Green Energy and Environment Research Laboratories (GEL) is one of the research 
laboratories of the Industrial Technology Research institute (ITRI) in Chinese Taipei. GEL is 
working on providing energy policy and industry development support, recommendations 
based on industrial insight, robust economic models and analyses, and focus on research and 
development for renewable energy and energy conservation technology with low carbon 
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emission and high energy efficiency.  
There are various major research projects on low carbon technology to which GEL has 

contributed. 
PV technology with flexible non-vacuum Cd-free CIGS and 14.6% efficiency has achieved 

0.4USD/Wp module cost and this will lead the PV industry towards grid parity. GEL also has 
developed ButyFix™, a bio butanol technology that feeds on a cellulose polymer and has 
theoretical carbon footprint of zero. Ocean energy and geothermal energy are other renewable 
resources for ITRI’s research projects. Effectively capturing wave energy with long term 
reliability is a key issue. ITRI is focusing on High Efficiency Wave Energy Converter and 
offshore installation technology with underwater power transmission. For geothermal energy, 
anticorrosion coating technology to endure highly acid geothermal corrosion is on the research 
track. To acquire best drilling sites and strategies, geothermal database and data fusion systems 
are being implemented in the field. Waste heat of the industry can be utilized using subcritical 
ORC system for which demo units are in operation. Carbon capture is an intuitive low carbon 
technology that re-utilizes carbon for chemical processes. Smart green building is an 
integration of high insulation paint, renewable energy, smart grid and AMI (Advanced 
Metering Infrastructure), and demand management and storage technologies. Optimal energy 
control of building is based on integrated information of the real time environment, human 
activities and electricity tariff. ITRI’s green campus project employs different new low carbon 
technology, such as green building, LED, smart grid, and energy management system shows 
6-10% electricity savings. High efficiency lightning, centrifugal chiller with active magnetic 
bearing, and external rotor brushless DC motor are the major energy saving technologies 
pursued by GEL. Al-ion battery is a low cost and has low flammability with high capacity 
energy storage to promote power system’s reliability with renewable energy sources. In order 
to operate power system more efficiently, smart grid is monitoring most of high voltage 
transmission lines with AMI and applying smart meters to distribution sites. A virtual power 
plant has been constructed in the new Taipei city to conduct research on dispatch algorithms 
for controlling distributed energy resources and load shedding. 

In response to global climate change, Chinese Taipei has been continuously supporting 
energy research to provide superior technologies and promote green energy industry. For green 
energy development, ITRI strategically focuses on renewable energy technologies, higher 
energy efficiency equipment and standards, and intelligent energy management. ITRI will keep 
on assisting governments to play significant roles on energy policy, technology development 
and industry promotion. 
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 Session 3 

Chair – Cecilia Tam 
 

 

 
 
 
 
 
 

 
 
 
 
 
 

1:30 to 2:00 Shicong Zhang, Deputy Director, Research Center for Development
Strategy, China Academy of Building Research, Peoples Republic of
China - "Renewable Energy Utilization Towards Net Zero Energy
Building".

2:00 to 2:30 Dave Renne, President, International Solar Energy Society (ISES),
Germany - "The Future of Solar".

2:30 to 3:00 Open Discussions
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3-1. Renewable Energy Utilization Towards Net Zero 
Energy Building 

 

Shicong Zhang  
Research Center for Development Strategy 

 China Academy of Building Research, Peoples Republic of China 

During the next two decades, over 80 billion  𝑚2 of new and rebuilt buildings will be 
constructed in urban areas worldwide. The residential and commercial sectors of energy 
consumption in the United States have been increasing consistently from 1950 to 2011; and in 
2011, it was 1.33 times higher than that in 1990. So, APEC launched the Nearly Zero Energy 
Building Program that requires planning for new federal buildings to include design 
specifications that achieve Zero-Net-Energy use by 2030. The program, which started in July 
2013, was proposed by China with co-sponsoring economies of Hong Kong-China, Singapore, 
Canada, Japan, Thailand, New Zealand, and the United States. Objectives of the program are 
1) Net Zero Energy Building Definition and Policy, 2) Research Program Outcomes and 
Technology Roadmap, 3) Pilot Projects among APEC Economies, and 4) Liaison with Related 
Associations and Alliances. In 2013, a Net Zero Energy Building Workshop was conducted in 
Beijing with a focus on Section 1 (Policy & Overview), Section 2 (Codes & Standard), and 
Section 3 (Technologies). Also, policy, definition, key technologies and pilot project were 
discussed by 15 economies and 80 experts in a 2014 workshop. For example, Korea’s national 
goal for 2020 is reducing GHG emission in the building sector by 26.9%. The United States 
has a goal of 100% of all new federal buildings achieving NZE by 2030, and by 2020 all 
planning for new federal buildings requires design specifications that achieve Zero-Net-Energy 
use by 2030. In Canada, there are five topics for NSERC Smart Net Zero Energy Buildings 
Strategic Research Network. They are 1) Integrated solar and HVAC systems for buildings, 2) 
Active building envelope systems and passive solar technologies, 3) mid-to long-term thermal 
storage for buildings and communities, 4) Smart building operating strategies, and 5) 
technology transfer, design tools and input to national policy. Japan also enacted energy 
efficiency standards for residential building. 

Some APEC economies have already issued policies and set up clear and aggressive long-
term goals for NZEB to address energy self-sufficiency, environment protection and pressure 
of climate change. Some definitions of zero energy to address design and operation of buildings 
to achieve the zero energy targets are not very clear. They are also related to the government 
policies and incentives. Potentially, some definitions with similar content among APEC 
economies need to harmonize in the future. “Building codes and Standards” are the most 
fundamental and effective measures to promote NZEB development. “Energy codes and 
Standards” play a vital role by setting minimum requirements for energy-efficient design and 
construction. Since 1970s to now, the building energy codes have already helped in achieving 
50%-70% energy savings and still there is a 70%-90% energy saving potential in the future. 
Major institutes, societies and alliances have all established NZEB or similar targets, most of 
them are more stringent than the federal national goal. “Obstacle & Barriers” to promoting 
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NZEB are 1) Long term targets together with a clear near objective is needed in some 
economies, 2) significant funding is still needed for the technology research and building codes 
upgrading to make NZEB widespread by 2030, 3) incremental cost needs to be balanced with 
the government subsidy in the near future and with technology promotion, industry growth and 
marketization in the long term, and 4) best practice projects needs more attention to show the 
direct energy reduction results and verify the latest research achievements, which is the most 
effective way to call the interest of officers and experts to expand the project’s influence. These 
contents that are relevant to Nearly Zero Energy Building are uploaded to APEC website. 
NZEB Best Practices and Energy Reduction Results Comparative Study will be conducted for 
professional in-depth comparative research with the detailed information collected on the best 
practices of NZEB pilot buildings among APEC economies. The study will showcase how 
tremendous energy savings could be achieved by integrated design, advanced technology 
utilization and NZE oriented management and commissioning of buildings. With 80%-90% 
energy reduction, building are becoming easier to achieve NZE if integrated with renewable 
energy, but it needs definition as well as codes and standards. Zero Energy Building is strongly 
linked with renewable energy development. 

 

3-2. The Future of Solar Energy 

Dave Renne 
 International Solar Energy Society (ISES), Germany 

The purpose of this presentation is to discuss the future of solar with relevant technologies. 
Already 2000 Gt CO2 has been emitted since the beginning of the industrial revolution (around 
the middle of the 18th century) with about half of this occurring in the last 40 years.  The 
increase in greenhouse gases in the atmosphere resulting from fossil fuel burning and land use 
changes has resulted in an increase in global mean temperature of 0.85 0C since reliable records 
first began around 1850. To stabilize climate change at today’s level by 2100, cumulative CO2 
emissions must not exceed 1000 Gt C02 between now and 2100. However, emission rates have 
actually been increasing over the past two decades and are now around 30 Gt CO2/year. 
Furthermore, the carbon burning infrastructure already in place can produce all of the balance 
of the allowable emissions at the present rate. The IMAGE modeling team of the PBL 
Netherlands Environmental Assessment Agency developed various scenarios CO2 
concentrations to address various climate change goals.  Scenario RCP2.6, which requires 
substantial reduction in greenhouse gas emission starting by mid-century, is our best 
opportunity to limit global warming to below 2.0 degree in the long term.  

Looking into the growth of the solar industry, global PV capacity by the end of 2015 was at 
least 200 GW, which represents approximately 1% of global electricity supply. Also by the end 
of 2015, renewables comprised an estimated 26.4% of the world’s power generating capacity. 
This was enough to supply an estimated 22.1% of global electricity with hydropower providing 
about 16.4%. While renewable capacity continues to rise at a rapid rate from year to year, 
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renewable electricity’s share of global generation is increasing more slowly. This is in large 
part because overall demand keeps rising rapidly, and also because much of the renewable 
capacity being added is variable.  

Three pillars of successful growth of any technology such as PV are reliable and efficient 
technologies, financing with private capital, and policies for an enabling market environment. 
These three factors work together to produce positive feedback resulting in robust economic 
activity.  

There are several types of PV technologies currently in use. For example, Concentrating 
Photovoltaic (CPV) fills a small market that saw less than 0.2GW growth in 2015. Thin Films 
technologies are composed of Amorphous Silicon, CdTe/CIGS, and Organic materials.  The 
main technology is Crystalline Silicon, and is considered to be the workhorse of the solar 
industry. 

The PV market has seen 22% cost reduction for every doubling of capacity.  This is due to 
effective government R&D programs which have stimulated commercial market with 
continuous improvements in cell efficiencies. By 2020, some estimates project that 7% of 
global electricity generation will be supplied by PV. In the future, the price of modules should 
continue to drop, which will further expand the market, so projections by Navigant Research 
estimate 321 to 430 GW cumulative PV by 2018. This forecast is based on the assumption that 
PV module prices and installation costs will continue to decline at a much more conservative 
rate of 3% to 8% per year from 2013 to 2020 compared to the dramatic price declines in the 
previous years. By 2020, solar PV systems will have installed costs in the range of $1.50 per 
watt to $2.19 per watt throughout the world. If this price range is realized, solar PV will largely 
be at grid parity without subsidies in all but the least expensive retail electricity markets. IEA’s 
PV Roadmap Projections to 2050 expect a shift from residential to large-scale PV over time.  

Several other organizations including Greenpeace, GEA, IEA ETP, IEA, and WEO have 
done their own projections for renewable energy.  The projections of Greenpeace and GEA 
are at the higher end with renewable energy share of total global energy at 80% and 70%, 
respectively by 2050.  

To keep solar energy secure, the projects must be “Bankable”. Solar projects must be based 
on good policy decisions, site and technology studies, and appropriate feasibility studies. Due 
diligence is a critical step in this sequence, which comes when the project feasibility is shown 
to be favorable and financing commitments are ready to be made.  

Studies have shown that over a longer period of time the standard deviation of solar 
irradiation at a given location is low. This means that the 90% probability level of solar 
irradiation over a 1-year period can be lower than the 90% probability level of solar irradiation 
over a longer period of 10 years. In other words, while fluctuations can be expected in aggregate 
annual solar irradiation from year to year, over a longer period of time these fluctuations will 
tend to offset each other.  

In conclusion, solar energy has achieved commercial success, but must now become a 
mainstream energy source. Specifically, 1) good policies will reduce risk and uncertainty, 2) 
continued technology R&D will improve efficiencies and reduce costs, 3) capital (and 
especially private capital is available for bankable projects, and 4) a workforce is needed to 
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support the growth of these technologies. Price drops, expanded RE targets, low-cost storage, 
management of the demand side, and utility acceptance will play the most important role in the 
future growth of renewable energy. 

 
 

Open Discussions 
The delegates engaged in open discussions on the following topics: 

PV penetration level of each economy 

• U.S. expected to achieve 30% of renewables including 10% of PV in 2030 
• Hydro and thermal penetration analysis need to be supplemented 

Efficiency and life cycle of PV production 

• As PV system decrepit, efficiency also drops 

• Recent products have very small efficiency drop 

• In past ten years, life cycle and fault prevention technologies have improved significantly 

Provide guarantee to cover risks 

• Manufacturer cannot give permanent guarantees 

• Newly started company may not survive when markets change steeply 

Local policy or market to promote penetration 

• Involve local community to be a part of projects 

• Provide business opportunities 

• Protecting local market too much will make electricity price rise 

Program policy for joint development of training program for students and engineers 

• Number of programs exist in universities in U.S. 

• International Solar Energy Society (ISES) has good training programs 

• ISES webinar 

Strategies for strengthening renewable energy 

• Installing PV on the polluted areas which are covered with chemical waste from nearby 
factories  
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3:30 to 3:50 China – Xu Zhao, Asia Pacific Sustainable Energy Research Center
(APSEC) - "Renewable Energy Experiences and Plans in China".

3:50 to 4:10 Chinese Taipei - Chun-Li Lee, Bureau of Energy - "Strategy and
Roadmap for Renewable Energy in Chinese Taipei".

4:10 to 4:30 Japan - Takao Ikeda, The Institute of Energy Economics - "Policy
and Current Status of Renewable Energy in Japan".

4:30 to 4:50 Peru - Sol García-Belaúnde, Territory and Renewable Energies
Energizing for Development - "Implementing Renewable Energy
Technologies in Rural Peru".
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4-1. Renewable Energy Experiences and Plans in China 

Xu Zhao 
Asia Pacific Sustainable Energy Research Center (APSEC), China 

This report shows Chinese experiences in the context of a timeline of installed renewable 
energy power generation capacity (2005-2014), a timeline of renewable energy power 
generation (2005-2014), and the share of RE/non-fossil power in energy consumption (2010-
2014). In addition, it presents China’s renewable energy targets and emphasizes the Energy 
Development Strategy Action Plan. Plans for achieving the “15% by 2020” target are also 
included. 

Cumulative installed RE power generation capacity in China has increased gradually in the 
last 10 years. In particular, solar PV (on-grid) starts at almost zero percentage of total capacity 
in 2005, but a cumulative 30 GW of solar PV (on-grid) has been installed by 2014 inclusive, 
and PV installation speed is far faster than that of total renewable energy. Wind power also 
increased to 96 GW in 2014 from just 1 GW in 2005. Biomass saw 9.5 GW installed by 2014. 
But geothermal and ocean resource power capacity witnessed reasonable growth during the 10-
year period. 

The annual growth rate of annual RE power generation has fluctuated, and the current ratio 
of RE power in the total power generation is about 20%. The ratio of non-fossil energy to total 
energy consumption is around 10% based on the information from 2010 to 2014. 

China aims to raise the share of non-fossil (dominantly renewables) energy in primary energy 
consumption to 10% by 2010, 11.4% by 2015, 15% by 2020, and 20% by 2030 to achieve the 
“doubling”. Moreover, China published “Energy Development Strategy Action Plan (2014-
2020)”, which puts forward an “Economical, Clean and Safe” strategy and accelerated 
construction of clean, efficient, safe and sustainable modern energy systems. Three Highlights 
of the Energy Development Strategy Action Plan (2014-2020) are (1) Control over Total 
Consumption – total coal consumption of 4.2 billion tons by 2020, a 100 million ton reduction 
for Beijing, Tianjin, Hebei and Shandong and a negative growth for Yangtze and Pearl River 
Deltas; (2) Optimized Energy Structure – ratio of primary energy forms by 2020 (non-fossil 
fuel reaches 15%, natural gas is more than 10% and coal is less than 62%), and (3) Institutional 
Energy Reform – drive energy pricing reform, accelerate electricity system reform, and 
toughen energy regulation. 

To achieve the 15% by 2020 target, RE will be intensively developed as per the plan, which 
will see 350 GW of hydroelectric power’s installed capacity and 200 GW wind power’s 
installed capacity by 2020. Solar energy generation will be developed by establishing 
photovoltaic bases, and by 2020 installed capacity should reach 100 GW. Geothermal energy, 
biomass energy, and ocean energy will also be actively developed. To enhance the penetration 
of RE into the energy consumption mix, improving the integration of renewable energy into 
the grid, power system management and energy storage is necessary. 
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4-2. Strategy and Roadmap for Renewable Energy in 
Chinese Taipei 

Chun-Li Lee 
Bureau of Energy, Chinese Taipei 

This presentation mainly consists of the New Energy Policy of Chinese Taipei, Renewable 
Energy Development Act, and Development Strategy. Looking at the chronology of energy 
policy development, we see Taipei launched a framework for sustainable energy policy in 2008. 
Before the sustainable energy policy, the Taipei government focused on fossil fuels and nuclear 
power. After the new policy, it switched its focus to renewable energy. One year later, the Taipei 
government passed the Renewable Energy Development Act, which provides subsidies to 
promote renewable energy.  

When the big nuclear disaster happened in Japan in 2011, the Chinese Taipei government 
was shocked because Chinese Taipei is so close to Japan, an economy with which it shares 
technology. Therefore, Taipei announced a new energy policy--“Steadily reduce nuclear 
dependency and gradually move towards a nuclear-free homeland and create a low-carbon 
green energy environment”-- which will increase its renewable energy capacity step by step. 

The core strategy of the Renewable Energy Development Act is a feed-in tariff (FiT) system. 
A committee was formed to decide the calculation formula and feed-in tariffs. The formulas 
and tariffs, which are very important for technical advancement, cost variation and goal 
achievement statistics, are reviewed and evaluated annually. Tariffs shall not be lower than the 
average cost for the fossil-fired power of domestic power utilities.  In the current mechanism 
only solar PV tariff rates are currently set on date when generating equipment installations are 
completed. Other technologies have tariff rates set on the Power Purchasing Agreement (PPA) 
signing date. PPA is an important credit for banks to provide project financing. In Taipei, almost 
80% of PV systems get their money from the project financing. The government offers a PV 
capacity quota every year. The installed capacity of PV systems has increased more than 60 
times in the 5 years after the implementation of FiT. 

Five principles which have been considered for expanding Chinese Taipei’s renewable 
energy development to its maximum potential are (1) subject to technological maturity and 
feasibility, (2) cost effectiveness – if the current cost is too high the government cannot promote 
it, (3) development in phases, (4) acceptable increase in electricity prices, and (5) facilitating 
the development of related industries. 

The Ministry of Economic Affairs raised the renewable energy target to 17,250 MW for 2030 
(It was 10,858 MW in 2010.). Taipei is focusing on off-shore wind energy and solar PV energy 
based on a strong solar cell industry, and the total capacity of renewable sources will be up to 
17,250 MW by 2030. On the other hand, people who live in Taipei do not like hydro power 
because of the frequent earthquakes, so hydro power is not the main target. In addition, the 
currently non-existing commercial geothermal power plant leads to a low capacity target for 
geothermal energy. Because Taipei is a small island, on-shore wind power is unsuitable for 
installation.  
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To prompt solar PV and offshore wind power, the Thousand Wind Turbines and One Million 
Solar Rooftop PVs promotion programs were approved in 2012. Strategies for offshore wind 
are (1) feed – in tariff, (2) offshore Demonstration Incentive Program, (DOP) (3) Directions of 
Zone Application for Planning (ZAP), and (4) Offshore Zonal Development. Three 
demonstration wind farms, a project that subsidizes 50% of the cost of the demonstration 
turbines and provides NT$ 250M for preparatory expense, was officially announced in January 
2013. The goal of the solar PV projects is to develop 8,700 MW by 2030 (3000 MW roof-top 
and 5,700 MW ground) and to apply the feed-in tariff strategy for achieving annual targets for 
installations. A cap quota is decided annually and a PV-ESCO mechanism encourages banks to 
participate in project financing and to provide soft loans to PV-ESCO players. Sixteen banks 
now provide PV system financing support, and green energy investment funds have grown 
from USD 1.6 to 222 million from 2011 to 2013. The PV-ESCO capacity ratio increased from 
48% to 80% from 2012 to 2014. 

 

4-3. Policy and Current Status of Renewable Energy in 
Japan 

Takao Ikeda 
The Institute of Energy Economics, Japan 

This presentation focuses on the long term energy outlook in Japan and RE deployment status 
with an examination of current issues and related actions to address the issues. Japan regularly 
publishes its energy strategy. The previous plan for 2030 was established in June, 2010, but 
it was revised after the Fukushima accident in 2014. Following that a long term energy 
outlook was published in July 2015, but the Japan government still is not fully sure of the 
numbers and targets for the future. So the percentage for nuclear energy and renewable energy 
can be revised corresponding to the evolving situation. However, according to present estimate 
of the energy outlook, the renewable energy share will be 22-24% in 2030 with hydro around 
9% and PV around 7%.  

As a part of RE Deployment Promotion Scheme, RPS (Renewable Portfolio Standard) was 
launched in 2003 and it includes wind, solar, small hydropower, biomass power generation, 
and binary geothermal. In 2009, a FIT (Feed-in tariff) was introduced for small scale 
facilities of less than 500 kW to buyback surplus PV electricity based on a voluntary Net-
Metering system. A FIT policy with a premium rate for the investors during first 3 years started 
from July, 2012. Utilities hold the rights to disconnection of renewable energy facilities for up 
to 30 days without compensation in order to maintain the grid electricity quality.  A new 
disconnection guideline for the new application of PV and wind was implemented this year. In 
the new guidelines the disconnection duration was changed from 30 days to 360 hours and for 
wind a disconnection duration of 720 hours was implemented. The premium FIT was 
discontinued this year, but a new FIT scheme with new disconnection rules are under 
consideration for diversification of renewable energy technologies. It is important to have an 
appropriate FIT policy as it has helped Japan increase its RE capacity by more than 10 times 
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since 2003. 
A current issue for Japan is unbalanced RE deployment with too much reliance on PV. In the 

future, a more balanced approach is needed with higher diversification for more stable growth 
of RE. There are additional issues that need to be addressed. For example, East Japan power 
system is 50Hz and on the other hand West Japan is 60Hz, which makes it difficult to operate 
the whole Japan as one grid. Many PV projects are born in rural area where they don’t have 
enough consumption. Therefore, establishment of wide area grid utilization system and 
strengthening of transmission lines, including energy storage system, in and out of utilities’ 
area are needed.  RE cost is expected to decrease due to cost reduction based on R&D, and 
standardization of project contract and construction. Additionally, capacity building for better 
opportunity for project finance is under consideration.     

Upon implementation of new FIT in 2012, the new PV capacities accounted for 96.3% of the 
total renewable energy capacities installed in the first three years. Non-residential PV facilities 
alone accounted for 80.9% of the total. Also, new PV Application reached 70 GW in 2014 due 
to FIT. Initially the disconnection rule was applied only for big PV projects over 500 kW, but 
the new rule can be applied not only to big plants but also to residential roof top systems.  

Utility scale batteries projects for grid stability supervised by Hokkaido Electric power, 
Tohoku Electric Power, and Kyushu Electric Power are on-going. A big challenge for the future 
is disposal of PV waste, which will keep growing after completing the operating life of 25 years.   

 

4-4. Energizing for Development: Implementing 
Renewable Energy Technologies in Rural Peru 

 
Sol García-Belaúnde 

Territory and Renewable Energies, Peru 

The Institute for the Sciences of Nature, Territory and Renewable Energies (INTE) was 
created on 7 March 2011 as part of the PUCP’s Vice-Rectorate for Research. Its vision is that 
by using an interdisciplinary approach with ethics and social responsibility, it seeks to be 
internationally recognized for its contributions to science, education, technological innovation 
and sustainable development. The goals of this institute are to (1) be at the forefront of 
knowledge and scientific research in terms of ecological, territorial, socio-environmental and 
renewable energy concerns, (2) support, promote and generate value for the environment in 
Peru, (3) provide training in environmental issues with ethical responsibility, (4) develop 
proposals and alternatives in the fields of innovation, technology transfer, development and 
sustainable management and (5) provide information and monitor environmental practices of 
government offices and civil society.  

Peru, located in western South America on the Pacific Rim, is a mega-diverse economy, as 
more than 88% of climates in the world can be found here. This also places it as third in the 
world at risk from the effects of climate change. Energy policies in Peru are designed to provide 
all Peruvians with an energy system that satisfies the national energy demand in a regular, 
continuous and efficient way while promoting sustainable development. It is supported by 
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planning and with continuous research and innovation. Final energy consumption by energy 
sources in 2014 was 29% diesel, 19% electricity, 12% natural gas, and 40% other sources. Of 
these 42% was consumed is transportation, 26% in residential and commercial sector, 28% in 
mining and industry, and 4% other. The Peruvian energy mix is as follows: 60% are traditional 
fuels (diesel, natural gas, coal, and wood) and 40% is hydro energy.  

Renewable energies can be transformed into three types of usable energy: heat, electricity 
and mechanical energy. Traditional biomass (wood, dung, etc.) are sources that are used for 
cooking and water heating. Solar thermal energy is also used for heating (water, heating 
systems) and cooking processes. Hydro power has been the main source of renewable energy 
for electricity generation in both the grid (interconnected system) and in the off-grid systems. 
Wind energy is applied at the small scale level (as part of the grid), in off-grid systems, and 
demonstration projects.  

Photovoltaic solar energy currently has applications through small systems for 
telecommunications, distance education and medical centers (either as part of the grid or in the 
off-grid systems). There are also facilities for rural electrification projects and pilot projects for 
productive use. Biomass, bagasse and biogas from landfills are also used to produce electricity. 
Liquid biofuels such as anhydrous ethanol and biodiesel are used to generate mechanical energy.  

The current status and prospects of RE in Peru are summarized in the National Energy Plan. 
According to the Peruvian National Energy Plan 2014-2025, Latin America, as a region, has 
great potential for renewable energies and is currently the region of the world with the greatest 
use of traditional energy sources, reaching more than 90% in electricity production in past years. 
Although this includes hydro energy, it is considered a traditional energy source, so non-
traditional energy sources only account for 2%. This number, however, should reach 5% by 
2020, thus diversifying the energy mix with clean energies.  

National electricity production, by 2013, was as follows: 52% hydro energy and 46% thermal 
energy (oil, coal and gas). INTE is developing and implementing appropriate technologies 
using renewable energies to satisfy domestic and productive demands for the rural sector. The 
appropriate technologies must be accessible for rural inhabitants, do minimal harm to the 
environment and have low cost. For example, the appropriate technologies are (1) improved 
kitchens, (2) solar heating systems, (3) hydraulic wheels, (4) solar cookers, (5) solar panels, (6) 
Trombe walls, (7) solar pumps, (8) hydraulic ram pumps,  (9) wind pumps, (10) solar cooling, 
(11) wind turbines, (12) solar dryers, (13) sewage water treatment (14) thermo kitchens, and 
(15) overshot river pumps.  

Current projects include the Energy Connection System with PUCP River Pumps in Andean 
Rural Communities, which was financed by the European Union and implemented by the 
PUCP and the Warm, Clean House Project, which includes the technologies of improved 
kitchens, warm wall/Trombe walls and insulation systems. These projects improve the quality 
of life of the population of the Andes who every year face the hardships of cold weather and 
lack of resources with which to protect themselves. Together, these technologies reduce the 
incidence of acute respiratory infections and related high child mortality rates. They are also 
environmentally friendly and sustainable as the materials employed are easy to find for the 
communities. 
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5-1. RE Development in Malaysia – Updates 

Azah Ahmad 
RE Technology Department, SEDA, Malaysia 

Installed electricity generation in Malaysia was 29,748 MW until 2013, and the mix of 
renewable energy in total generation is 2% now. The target energy mix of the Malaysia power 
plan consists of 53% coal, 29% gas, 15% large hydro and 3% renewable energy by 2020. Target 
renewable energy capacity will be 2,080 MW under a feed-in tariff (FiT) policy. A national 
renewable energy policy and an action plan were launched in 2010, and SEDA Malaysia was 
formed as the main implementing agency. FiT payments come from the RE fund, and the quota 
to be offered depends on the renewable energy funds collected.  

The source of renewable energy funding is additional charges imposed on electricity bills. In 
2011, the Cabinet of Malaysia approved in principle a 2% additional charge on electricity bills. 
However, only 1% charge was imposed at the start of FiT, which later increased to 1.6% starting 
1st January 2014. The size of the renewable energy fund determines the renewable energy 
targets for Malaysia. This is partially a “polluters pay” concept and will encourage renewable 
energy developers. Before the introduction of the Renewable Energy Act (RE Act) in 2011, 
there was a small renewable energy producer program, which resulted in about 68 MW of grid-
connected RE generation by 2011. The RE Act relies entirely on the FiT to achieve the national 
renewable energy targets. 

Important observations such as the competitive use of fuel and transportation costs were also 
taken into consideration in deriving the targets and projections. Grid parity occurs when the 
cost of generating renewable electricity is equivalent to or cheaper than the cost of generating 
electricity from conventional fossil fuels. When this happens, renewable energy would be 
competitive as it would be the cheaper choice and becoming the economical choice for power 
generation.  

Approved FiT projects at the end of 2015 will number 7,280 with a cumulative capacity of 
1,137MW. Of these, Solar PV will be around 321 MW, which corresponds to 28% of the total 
capacity. Cumulative capacity of operational projects has so far reached 319 MW. To come up 
with more renewable energy development, SEDA Malaysia introduced PV-related standards 
and guidelines, solar PV courses, and a PV service provider registration program.  

Challenges faced by renewable developers will be related to benefits. Getting a steady and 
assured supply at a reasonable price will become an issue. Grid connection is another issue and 
it includes distances from the grid, technological concerns related to voltage rise, and the lack 
of local load. Some pioneers are suffering from financial issues too, which are making long 
term projects riskier. Government also needs to cooperate with developers without delaying the 
projects or creating difficulties in getting permits. FiT for solar PV will stop after 2017 due to 
constraints on the renewable energy fund to allocate more quota. Other RE quota will continue 
until 2025. 
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5-2. Renewable Energy Development in Thailand 

Karnnalin Theerarattananoon 
Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Thailand 

The total energy consumption of Thailand in 2014 reached 75,804 MW. Energy consumption 
has been growing at 2.4% per year, and renewable energy accounts for 10% of consumption. 
In 2014, renewable energy accounted for a total of 9,025 ktoe or 11.9% of consumption. The 
transportation and industrial segments account for 72% of Thailand’s energy consumption, and 
since 2010 the industrial sector has overtaken the transportation sector as the largest source of 
demand. Industry and transportation both account for ~36% of total energy consumption.  
Thailand spent almost 1,400 billion baht for energy imports in 2014. 

Thailand’s renewable energy sources are a combination of electricity, fuel and heating from 
solar PV, wind or waste-burning energy. In 2008, Thailand set up the Renewable Energy 
Development Plan (REDP). A modified version of the REDP, the Alternative Energy 
Development Plan, was developed in 2015 to achieve energy security, cost effectiveness and 
environmentally sustainable energy. AEDP set a timeline for the plan to match with other 
national energy plans and promote the development and deployment of WTE and bio-based 
energy as its first priorities.  

The AEDP will also promote PV and wind energy for power generation once their 
development costs can compete with LNG cost. Conventional incentive schemes have been 
replaced with a feed-in tariff scheme for very small renewable energy power generation 
projects. The AEDP uses a competitive bidding scheme in conjunction with the FiT scheme for 
the RE power generation sector. The AEDP’s target is to increase the share of renewable energy 
to 30% in 2036. 

The renewable energy share in Thailand's power generation sector was around 9% in 2014; 
it is now planned to increase to 20% by 2036. For the renewable energy share in the heating 
sector, 17% of the current value will be increased to 30-35% target share by 2036. The 
transportation sector share has the same renewable energy doubling plan, which corresponds 
to a 20-25% target in 2036 compared to a 7% share in 2014. The Ministry of Energy employs 
several tools to incentivize renewable energy development, including feed-in tariff. 
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5-3. Economy Report on Renewable Energy – Viet Nam 
Nguyen Ninh Hai 

Renewable Energy Department, Ministry of Industry and Trade General Directorate of Energy, 
Viet Nam 

The total energy consumption of Viet Nam in 2014 was 128.4 GWh of which 53.9% was 
consumed by the industry and construction sector. The second largest energy consumers were 
residential loads, which corresponded to 35.6% of the total energy. Power generation consisted 
of 41%, hydro, 25% coal fired power plant, and 30% gas turbine and others. Since 2008 Viet 
Nam’s power market and power sector have been reformed into several power companies and 
regrouped again. A roadmap for introducing and developing an electricity market in Viet Nam 
was approved by the prime minister in 2013. This roadmap from 2015 to 2021 will reform the 
power market from the current competitive generation market to include an electricity 
wholesale market an electricity retail market by 2021. 

The potential wind power in Viet Nam is concentrated in the low speed region. The 
approximate megawatt potential of total wind power is 2,209 MW. The solar radiation level of 
Viet Nam is above 3.4kWh/m2/day, and it reaches 4.8kWh/m2/day in the southern, central 
highlands and south central coastal regions. Renewable energy targets, which were issued in 
2011, include increasing the share of RE generation to 4.5% of total power generation in 2020 
and to about 6% in 2030. The wind power targets are 1,000 MW in 2020 and 6,200 MW in 
2030. Biomass has a 500 MW target in 2020, which will increase to 2,000 MW in 2030. 
Renewable targets also include electrifying the remote, high mountain areas by renewable 
energy to supply power to 231,000 households by year 2020. 

The renewable energy policies of Viet Nam include cooperate tax exemptions for the first 
four years, which are reduced to 50% over the next nine years. Import taxes will also be 
exempted. Biogas and ocean energy such as tide hydro are now being considered for new types 
of renewable energies to be developed in the future power system of Viet Nam. FiT for wind 
power plants will be reviewed and revised. The Renewable Portfolio Standards (RPS) are 
another example of renewable future directions. Establishing renewable energy funds is also 
being considered including environmental fees, carbon taxes and others. To make renewable 
integration move forward, assessment of renewable energy potential nationwide and the 
establishment of a database will be necessary. 
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6-1. National Renewable Energy Program of the 
Philippines 

Rico R. Velasco 
Solar & Wind Energy Management Division, Renewable Energy Management Bureau, 

Department of Energy, The Philippines 

The development and utilization of renewable energy in the Philippines are governed by two 
landmark laws. The Renewable Energy Act of 2008 or the RE Law which aims to accelerate 
the development of the economy’s renewable energy resources by providing fiscal and non-
fiscal incentives to private sector investors and equipment manufacturers/suppliers, and the 
Biofuels Act of 2006 which mandates the use of bio-fuel blended gasoline and diesel fuels. The 
Biofuels Act also provides fiscal incentives to encourage investments in the production, 
distribution and use of locally-produce biofuels. 

The policy directions under the RE Law mainly supports the three major pillars under the 
energy reform agenda of the current administration. (a) Ensure energy security; (b) Achieve 
optimal energy pricing; and, (c) Develop a sustainable energy plan. It supports the business 
environment conducive to RE business by providing non-fiscal and fiscal incentives. Non-
fiscal incentives include Renewable Portfolio Standard (RPS), Off-Grid development, Feed-in 
Tariff (FiT), Net Metering, and Green Energy Options.   

The National Renewable Energy of the Philippines (NREP) of the Philippines aims to 
increase the RE-based capacity by 200% within the next 20 years (2011-2030). The goal is to 
increase the RE capacity from about 5-MW in 2010 to 15-MW by 2030. The NREP Roadmap 
is divided into different milestones and sets out indicative interim targets for the delivery of 
renewable energy within the said timeframe. 

The challenges in the development of renewable energy in the Philippines include: full 
implementation of policy mechanisms under RE Law; streamlining of administrative process; 
awareness and social acceptance; and high upfront cost. To address these challenges, the full 
implementation of RE Law is needed, which include finalization and approval of guidelines on 
other renewable energy policy mechanisms (RPS, green energy options, etc.). An energy 
investment coordination center and linkages with other government regulatory agencies should 
be established. Additionally, intensify the nationwide IEC campaigns on renewable energy to 
increase awareness and acceptance on RE projects and develop an internationally-accepted 
education and training strategies. Lastly, to reduce the cost and time of RE developers in 
conducting resource assessment, an RE database should be established and more resource 
inventory and investment mission should be initiated.  
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6-2. Sustaining the Development of Papua New  
Guinea’s Renewable Energy Sector – Opportunities  

and Challenges 

Rebecca Kiage 
Department of Public Enterprises, Papua New Guinea 

Papua New Guinea (PNG) is the last Asian economy to be a member of APEC. Its population 
is 7.4 million, and its total area is about 462,840 𝑘𝑚2. PNG's GDP growth rate was 8% from 
2002 to 2014, but in 2015 it doubled to 15%. PNG has a 14% energy sector contribution to 
GDP and is a net exporter of energy. The installed electricity capacity of PNG is about 580 
MW.  

Because of the economy's geographical characteristics, the PNG power grid is divided into 
a three islanded grids (Ramu, Port Moresby, and Gazelle). In addition, PNG has 19 provincial 
centres which are powered by thermal generation. But 87% of PNG’s population experiences 
a lack of access to electricity, whilst the 13% with access to electricity face the challenges of 
frequent unreliable power supply. 

 Currently, the main renewable source of PNG is hydro power. The installed capacity of 
hydro is about 432 MW and 4,560 MW capacity is planned for development. Other renewable 
energy resources include geothermal, solar, wind, biomass, and gas. Gas energy capacity is 85 
MW, which is the second largest capacity, an additional 50MW is planned for development in 
2016. The first LNG project was developed as 9 TCF, and the second project will be constructed 
in 2017 as 10 TCF.  

PNG electricity demand increases with constraints to electricity supply annually due to the 
boom in economic activities from the PNG LNG, mining and non-mining sectors. Another 
challenge is connectivity. For 2050, PNG’s Vision 2050 states that the PNG’s economy should 
attain 100% of its power supply from renewable and sustainable energy sources. Greenhouse 
emissions must be reduced by 90% to 1990 levels. Last, all PNG households should have access 
to a reliable and affordable energy supply. For reducing greenhouse gas emissions, the 
development of biofuels, an alternative to fossil fuels, is the best way. For PNG’s national 
sustainable and renewable development strategy, the promotion of green energy investment in 
the renewable resources sector is necessary. 
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6-3. New and Renewable Energy in Korea - Best 
Practices in Policy and Deployment 

Sang Keun YU (Gavin) 
New & Renewable Energy Center (NREC), Korea Energy Agency (KEA) 

When we define new and renewable energies, new energy (NE) includes fuel cells, hydrogen, 
and coal liquefaction or gasification. Renewable energy (RE) includes nine sources: PV, solar 
thermal, wind, waste, bio, hydro, geothermal, marine, and hydro thermal. In Korea’s new and 
renewable energy (NRE) supply by sources, the waste source is the largest component (81%). 
Currently, the NRE industry is growing rapidly. Compared to 2007, the number of NRE 
manufacturers have increased more than double by 2013. Furthermore, the NRE share of total 
primary energy supply (TPES) was 4.08% in 2014 and supply was increased to 16.78% (2013-
2014) while the annual average of TPES growth is 0.98%. Korea is the first economy in the 
world to support a fuel cell market by RPS (133,719 kW generation capacity in 2013). 

According to the 4𝑡ℎ Renewable Energy Basic Scheme in Korea, NRE share targets in 2035, 
based on primary energy and power generation capacity, are 11% and 13.4%. While the ratio 
of waste energy would be decreased significantly, the shortfalls are expected to be replaced 
with solar PV and wind.  

In Korea, there are several best practices in NRE’s deployment and infrastructure program. 
These programs are (1) home subsidy program, (2) building subsidy program, (3) FiT, (4) 
financial support program, (5) RPS, (6) regional deployment program, (7) combined support 
program, (8) PV rental program, and (9) independent energy island program etc. The home 
subsidy program subsidizes a portion of the installation costs of an NRE facility. Korea’s best 
practice was installed in the Energy Independent Village with NRE in 2012.  
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Sessions 7-8 

Chair – Anil Pahwa 
 

Breakout roundtable discussions on following topics 

 

 

 
 

 

 

• Current trends and barriers including policy, technical and social to
advancing renewable energy

Current Trends and Barriers

• Opportunities and strategies for strengthening renewable energy
implementation: emerging technologies, innovative financing, public-
private partnership, and business strategies

Opportunities and Strategies

• Best practices for advancing renewable energy: training for capacity
building, reducing soft costs, resources for information sharing, stake-
holder engagement

Best Practices
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Group 1 
Discussion leaders: Christine Lins, Cecilia Tam 

Discussion members: Sang-keun Yu (Korea), Chun-Li Lee (Chinese Taipei), Xu Zhao (China), 
Azah Ahmad (Malaysia), Sol Garcia-Belaunde (Peru), Soottisak Singkul (Thailand)  

1. Current trends and barriers including policy, technical and social to advancing RE 
• Carrot & stick (only carrot does not work) 
• RE act addresses technical barriers (esp. local capacity) 
• Capacity building important 
• RE fund comes from end-users – awareness raising was important to inform consumers 

(regular information days, information at schools etc.) 
• Tightening/improving the rules over time to give fair & transparent access to funds 
• Malaysian banks: RRI should be at least 12 %, below they are not interested to invest 

in RE 
• Slow reaction from government to correct market failures 
• Large RE industry is doing well, SMEs more averse to taking up opportunities to go 

abroad 
• Consumers are interested in renewables but not so prepared to make themselves 

investment in renewable energy 
• Low electricity price for industry 
• Backbone in RE: hydro, wind and solar 
• Hydro & wind are mature, solar is booming 
• PRC swiches from export oriented market to domestic market 
• Implementation of RE policy at local level should be encouraged (local governments 

need to realise the importance of RE) 
• Promotion of feed-in tarriffs by central government, only part of local governments 

provide similar incentives 
• Government puts much emphasis on R&D 
• Chinese population has strong support for RE as a means to mitigate environmental 

problems 
• Focus on large utility-scale projects 
• Curtailment still an important issue / integration of RE a priority for the government 
• Stronger policy focus on diversification of energy mix (currently a lot of focus on 

biofuels) 
• Lack of financial incentives 
• Weak relationship between academia, industry and government (PPP) 
• Poor communication between different ministries 
• No incentives for solar energy devices (only off-grid) 
• Lack of availabilty of resources to finance projects 
• Need for continuous training of workforce (few training opportunities) 
• Need to create more awareness about the positive impact of renewable energy 
• Language barrier (native language vs. Spanish/English) 
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• RE goal of 5 % by 2013 is not being reached (currently at 2%) 
• Regular change of Minister causes disruption in the policy framework 
• Need to import technologies & expertise from abroad – not enough capacity in the 

economy  
• Electricity grid needs to be more expanded to integrate renewable energy sources 
• Lack of awareness (e.g. misbelief that solar panels chase away the rain) 

 

2. Opportunities and strategies for strengthening RE 
• Scheme by government providing soft loans (not yet existing in Malaysia) 
• Government provides interest subsidies, project developers still need to find 

conventional funding, banks are often reluctant to finance RE projects (slowly getting 
better) 

• Setting-up of SEDA (dedicated agency to facilitate RE deployment) 
• Energy storage is a key enabler for RE deployment to stabilise the grid 
• Focus on service of generating electricity rather than incentive 
• Promoting new energy demonstration zones (e.g. on town or city level are granted 

special rights as test zones such as New Energy Demonstration Cities Programme) 
• Distributed PV demonstration parks/zones Programme 
• Electrical vehicles 
• Graphene for innovative battery technologies 
• Energy generation through nano carbon tubes (new marine energy technology) 
• Innovative PPP financing 
• Training of staff to implement projects 
• Creation of awareness about benefits of renewable energy (e.g. through ecomarkets in 

Lima) 
• Awareness campaigns in schools and universities 
• Incentives for companies investing in environmental measures 
• Best practise: promotion of RE in rural areas 

 

3. Most important issue APEC should address in future 
• Electricity market reform (remove subsidies from conventional fuels) 
• Education to facilitate reaching doubling of RE goal 
• More coordinated approach in achieving the doubling goal 
• APERC could work on reporting on progress towards the RE doubling target 
• More collaboration among different APEC working groups 
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Group 2 
Discussion leaders: Tom Key, Shicong Zhang 

Discussion members : Ikeda Takao (Japan), Rebecca Kiage (Papua New Guinea), Karnalin 
Theerarattananoon (Thailand), Nguyen Ninh Hai (Viet Nam), Rico Velasco (The Philippines) 

1.  Current trends and barriers including policy, technical and social to advancing RE 
• In China, due to historical reason, some people worked in the coal plant company or 

government organizatiobn have strong influence on goverment’s policy 
• In Thailand, continuity of national energy plan is problem 
• High cost of renewable energy in unattractive to industry association 
• In Papua New Guinea, renewable energy is not the first priority 
• PV integration is hard to achive above certain level of penetration. 
• Some economies have poor grid infrastrucuture, which make it hard to construct 

renewable energies in remote areas. 
• Social and cultural issues 

 
2. Opportunities and strategies for strengthening RE. 

• Energy storage system with smart grid 
• Financial support by government to the renewable developer  
• Better understanding of risk and opportunity of renewable investment 

 

3.  Best practices for advancing renewable energy RE. 

• In Thailand, government build biogas fascility on the community and train local people 
to maintain the system by themselves 

• In the Philippines, government train local dsitribution utility to maintain the offgrid 
island area 

• Harmonize test procedure of renewable energy equipment for fast permission 
 

4.  Most important issues that APEC needs to address in the future. 

• Foothold of fossil fuels industry in the economy 
• Policy instablity/lacking 
• Renewables are not priority 
• Social/clutural issues 
• Classification of the doubling renewable target into by sector 
• Integration of renewable energy in both buldings and in the grid is challenging 
• Technical advancement in smart grid and energy storage 
• Availability and access of land for renewables energy development 
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Group 3 
Discussion leaders: Nick Schlag, Bing-Chwen Yang 

Discussion members: Yong Sun (China), Cathy Koloa (PNG), Shevena I Jumin Jeffrey 
(Malaysia), Alexi Kabalinskiy (Japan), Gilsoo Jang (Korea) 

 
1. Currents trends and barriers including policy, technical, and social to advancing RE. 

• Cost of renewable energy : for consumer or developers/investors 
• Lack of continuity in government policy 
• Inconsistencies among central and local government 
• Lack of specific renewable energy policy 
• Lack of technological maturity, potential and diversity 
• Attracting capital for investments 
• Challenge meeting specific goals thru FIT 
• NIMBY phenomenon 
• Lack of technical expertise  
• Not learning from mistakes 
• Lack of public understanding 
• Necessity of international standard 

 
2. Opportunities and strategies for strengthening renewable energy implementation. 

• Keep policymakers informed 
• Creating “Bankable” projects (success stories) 
• Lengthening manufacturing chain 
• Need for technical training  
• Nurture emerging technologies 
• Smart metering and controls 
• Low cost government financing 
• Shortening supply-demand chain 

 

3. Best practices for advancing renewable energy. 

• Encourage international and interregional information exchange : (1) Technical,  (2) 
Policy, (3) Academic 

• Eliminate up-front costs thru innovative financing 
• Maintain compliant and licensed service providers 
• Develop unified electrical standards, gridcodes, testing procedures 
• Improve PR and Engage at a grassroots level (Road shows) 
• Production continuous information dialog for stakeholders 
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Conclusions 
Group leaders of the breakout sessions presented a summary of the discussions within their 
respective groups, which was followed by further discussions and voting by all participants to 
select the top five issues that need to be addressed in the future. Each participant was given 
five votes to select top five items from the combined list of issues prepared by the breakout 
groups. The following are observations, challenges and recommendations, in priority order, for 
future consideration identified by the workshop attendees.  

x Education, training, collaboration, and information exchange (24 votes) 
o Need for education and training (10) 

o Encouraging international and interregional information exchange (7) 

o APERC could work on reporting of progress towards RE goals (4) 

o More collaboration among different APEC working groups (3) 

x Policies (23 votes) 
o Keeping policymakers informed (7) 

o Policies are unstable or lacking (7) 

o Classification of doubling RE targets by sector is needed (4) 

o More coordinated approach to achieving doubling RE goal (2) 

o Renewable are not a priority (3) 

x Market reforms and cost of renewable energy (18 votes)  
o Cost of renewable energy for developers and consumers (9) 

o Subsidy removal in the electricity market (8) 

o Foothold of fossil fuels industry (1) 

x Technology (13 votes) 
o Leveraging advances in smart grid and energy storage (6) 

o Integration of RE both in buildings and the grid is challenging (3) 

o Maintaining compliant and licensed service providers (3) 

o Lengthening local manufacturing chain (1)  

x Strategic and innovative financing (7 votes) 
o Creating bankable projects (4) 

o Eliminating upfront costs (3)   

Since the sample size of delegates was small, the priority order should not be given too much 
importance. The results were influenced by the background of the delegates voting and 
different group of delegates would likely provide a different order. Therefore, all the issued 
identified by the delegates must be considered as important for meeting the renewable energy 
goals by 2030. 
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Appendix A – Agenda 
 

 

 

 

 
 
 
 

 

EWG 05 – 2015A: Workshop on Experiences and 
Plans to Double Renewable Energy Utilization by 

2030 in the APEC Region 
 
 

in conjunction with  
The International Solar Energy Society (ISES) Solar 

World Congress   
 
 
 

    Daegu, Republic of Korea 
November 10 – 11, 2015 

 
Venue:  EXCO, Daegu 

Room:  320A 
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Agenda 
 
 
 
     

8:00 to 8:30  Registration  
   
    8:45 to 9:00 Opening Remarks and Workshop Expectations – Anil Pahwa  
 
       
 
    9:00 to 9:30 Christine Lins, Executive Secretary, Renewable Energy Policy Network for the 

21st Century (REN21), France 
Global Status and Outlook on Renewable Energy  

 
   9:30 to 10:00   Cecilia Tam, Deputy Vice President, Asia Pacific Energy Research Centre 

(APERC), Japan 
  APEC Energy Demand and Supply Outlook 6th Edition: Preview of High 

Renewables Scenario 
  

Group Photo 
 

10:00 to 10:30   
 
    
    
10:30 to 11:00 Tom Key, Senior Technical Executive, Electric Power Research Institute (EPRI), 

United States 
   An Integrated Grid Path for Distributed Solar 
    
11:00 to 11:30 Nick Schlag, Managing Consultant, Energy+Environmental Economics (E3), 

United States 
Renewable Integration in the Western United States: Challenges and 
Opportunities 

 
11:30 to 12:00 Bing-Chwen Yang, Division Director, Green Energy and Environment 

Research Laboratory, Industrial Technology Research Institute (ITRI), Chinese 
Taipei 

  Low Carbon Technology for Green Energy Implementation 

  12:00 to 1:30   
 

 
 

    1:30 to 2:00 Shicong Zhang, Deputy Director, Research Center for Development Strategy, 
China Academy of Building Research, Peoples Republic of China 

  Renewable Energy Utilization Towards Net Zero Energy Building 
 

    2:00 to 2:30 Dave Renne, President, International Solar Energy Society (ISES), Germany 
  The Future of Solar 
 
    2:30 to 3:00  Open Discussions 

    3:00 to 3:30   

 

Tuesday, 10 November  
 

Session 1: Chair – Tom Key 

Break 

Session 2: – Chair – Christine Lins 

Session 3: – Chair – Cecilia Tam  

Lunch Break 

Break 
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    3:30 to 3:50  
 

China – Xu Zhao, Asia Pacific Sustainable Energy Research Center (APSEC) 
 Renewable Energy Experiences and Plans in China 

 
    3:50 to 4:10  Chinese Taipei - Chun-Li Lee, Bureau of Energy 

Strategy and Roadmap for Renewable Energy in Chinese Taipei 
 

    4:10 to 4:30  Japan - Takao Ikeda, The Institute of Energy Economics 
Policy and Current Status of Renewable Energy in Japan  

 
    4:30 to 4:50  Peru - Sol García-Belaúnde, Territory and Renewable Energies 

Energizing for Development: Implementing Renewable Energy Techno- 
logies in Rural Peru  
 

    4:50 to 5:00  First Day Wrap Up  

 
 
 

 

9:00 to 9:20  Malaysia - Azah Ahmad, Sustainable Energy Development Authority (SEDA) 
Updates on Renewable Energy Development in Malaysia 

    9:20 to 9:40  Thailand - Karnnalin Theerarattananoon, Department of Alternative Energy 
Development and Efficiency (DEDE) 

   Renewable Energy Development in Thailand 
 
  9:40 to 10:00   Viet Nam - Ninh Hai Nguyen, Ministry of Industry and Trade (MOIT) 
   Economy Report on Renewable Energy 
 
10:00 to 10:30   
 

 

10:30 to 10:50 The Philippines - Rico R. Velasco, Department of Energy 
   National Renewable Energy Program of the Philippines 
 
10:50 to 11:10 Papua New Guinea - Rebecca Kiage, Department of Public Enterprises 

Sustaining the Development of Papua New Guinea’s Renewable Energy 
Sector – Opportunities and Challenges  

 
11:10 to 11:30 Korea - Sang-keun Gavin Yu, Korea Energy Agency (KEA) 

New and Renewable Energy in Korea - Best Practices in Policy and 
Deployment 

 
11:30 to 11:50  Open Discussions 
 
  11:50 to 1:30   

    

Wednesday, 11 November 
2015:  
 

Session 4: Chair - Nick Schlag 

Session 5: Chair - Bing-Chwen Yang 

Session 6: Chair - Shicong Zhang 

Break 

Lunch Break 
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    1:30 to 3:00   

 

 Breakout roundtable discussions on following topics 

1. Currents trends and barriers including policy, technical, and social to 
advancing renewable energy  
2. Opportunities and strategies for strengthening renewable energy 
implementation: emerging technologies, innovative financing, public-private 
partnership, and business strategies 
3. Best practices for advancing renewable energy: training for capacity 
building, reducing soft costs, resources for information sharing, stakeholder 
engagement 

 

 Group 1: Orange 
Discussion leaders: Christine Lins and Cecilia Tam 

 Location: Room 320 A 
 Group 2: Green  

Discussion leaders: Tom Key and Shicong Zhang 
Location: Room 320 B 
Group 3: Yellow 
Discussion leaders: Nick Schlag and Bing-Chwen Yang 
Location: Room 307 
 

  3:00 to 3:30    

  

 

  3:30 to 4:15 Short reports on Group 1, 2, and 3 findings by group leaders 

  4:15 to 5:00 Brainstorming and Open Discussions to define a pathway for the future 

  5:00 to 5:10  Workshop Evaluation  

  5:10 to 5:20  Closing Remarks 

 

 

 

 

 

 

 

 

 

Break 

Session 7:  

Session 8: Chair – Anil Pahwa 
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Questions for the Breakout Sessions: 

1. Currents trends and barriers including policy, technical, and social to advancing 
renewable energy  
 
1. What are the policy barriers for advancing renewable energy? 
2. What the technical barriers for advancing renewable energy? 
3. What the social barriers for advancing renewable energy? 

 
2. Opportunities and strategies for strengthening renewable energy implementation: 

emerging technologies, innovative financing, public-private partnership, and business 
strategies 
 
1. What are the opportunities and strategies for strengthening renewable energy 

implementation? 
2. What are the emerging technologies for advancing renewable energy? 
3. What are the business strategies for innovative financing and public-private 

partnership for advancing renewable energy? 
 

3. Best practices for advancing renewable energy: training for capacity building, reducing 
soft costs, resources for information sharing, stakeholder engagement 
1. What are the best practices for training and capacity building to advancing renewable 

energy? 
2. What are the best practices for reducing soft (non-hardware) costs for renewable 

energy? 
3. What are the best practices to build resources for information sharing? 
4. What are the best practices to improve stakeholder engagement? 

 
4. In light of above questions, what are the most important issues that need to be addressed 

in the future to allow APEC economies to prepare a roadmap to double renewable energy 
in the energy mix by 2030?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



40 

 

Appendix B – Presentation Slides 
 
 

1-1. Global Status and Outlook on Renewable Energy 
 

Christine Lins 
Executive Secretary, Renewable Energy Policy Network for the 21st Century (REN 21), France 
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1-2. APEC Energy Demand and Supply Outlook, 6th 

Edition 
 

Cecilia Tam 
Deputy Vice president, Asia Pacific Energy Research Centre(APERC), Japan 
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2-1. An Integrated Grid Path for Distributed solar 
 

Thomas Key 
Electric Power Research institute, USA 
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2-2. Renewable Integration in the Western United States : 
Challenges and Opportunities 

 
Nick Schlag 

Managing Consultant 
Energy and Environmental Economics Inc. (E3), USA 
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2-3. Low Carbon Technology for Green Energy 
Implementation 

 
Bing-Chwen Yang 

Deputy General Direction 
Green Energy & Environment Research Laboratories,  

Industrial Technology Research Institute, Chinese Taipei 
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3-1. Renewable Energy Utilization Towards Net Zero 
Energy Building 

 

Shicong Zhang  
Deputy Director 

 Research Center for Development Strategy, China Academy of Building Research, Peoples 
Republic of China 
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3-2. The Future of Solar Energy 
 

Dave Renne 
President 

International Solar Energy Society (ISES), Germany 
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4-1. Renewable Energy Experiences and Plans in China 
 

Xu Zhao 
Asia Pacific Sustainable Energy Research Center (APSEC), China 
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4-2. Strategy and Roadmap for Renewable Energy in 
Chinese Taipei 

 
Chun-Li Lee 

Bureau of Energy, Chinese Taipei 
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4-3. Policy and Current Status of Renewable Energy in 
Japan 

 
Takao Ikeda 

The Institute of Energy Economics, Japan 
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4-4. Energizing for Development : Implementing Rene
wable Energy Technologies in Rural Peru 

 
Sol García-Belaúnde 

Territory and Renewable Energies, Peru 
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5-1. RE Development in Malaysia – Updates 
 

Azah Ahmad 
RE Technology Dept, SEDA, Malaysia 
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5-2. Renewable Energy Development in Thailand 
 

Karnnalin Theerarattananoon 
Department of Alternative Energy Development and Efficiency, Ministry of Energy, Thailand 
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5-3. Viet Nam Economy Report on Renewable Energy 

 
Nguyen Ninh Hai 

Deputy Director of Renewable Energy Department 
Ministry of Industry and Trade General Directorate of Energy, Viet Nam 
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6-1. National Renewable Energy Program of the 
Philippines 

 
Rico R. Velasco 

Solar & Wind Energy Management Division, Renewable Energy Management Bureau, 
Department of Energy 
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6-2. Sustaining the Development of Papua New  
Guinea’s Renewable Energy Sector – Opportunities  

and Challenges 
 

Rebecca Kiage 
Assistant Secretary – Advisory, National Department of Public Enterprises 
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6-3. New and Renewable Energy in Korea - Best 
Practices in Policy and Deployment 

 
Sang Keun YU(Gavin) 

New & Renewable Energy Center(NREC), Korea Energy Agency(KEA) 
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Appendix C – Speaker Biographies 
 
 

Anil Pahwa is Professor and holds the Logan-Fetterhoof Chair in Electrical 
and Computer Engineering at Kansas State University, where he has 
worked for the past 32 years. His expertise lies in smart grid and renewable 
energy with a goal to make electric power systems more resilient and 
sustainable. He was Chair of Power and Energy Education Committee in 
2012 and 2013, and presently he is an Editor of IEEE Transactions on 
Power Systems. He worked in the U.S. Department of State as a Jefferson 
Science Fellow for a year from 2014 to 2015 providing scientific support 
for international policies related to energy. His assignments in the Office 
of Economic Policy in the Bureau of East Asian and Pacific Affairs 
(EAP/EP)  included  energy  issues,  science  and technology 
innovation, infrastructure financing, and urbanization mainly covering the 
APEC region. 

 
Dr. Christine Lins was appointed as Executive Secretary of REN21, the 
Renewable Energy Policy Network of the 21st Century, in July 2011. 
REN21 is a global public-private multi-stakeholder network on renewable 
energy regrouping international organizations, governments, industry 
associations, science and academia as well as NGOs working in the field 
of renewable energy. REN21 has its headquarters at UNEP, the United 
Nations Environment Programme in Paris/France. Between 2001 and 
2011, Ms. Lins served as Secretary General of the European Renewable 
Energy Council. Previously, she worked in a regional energy agency in 
Austria promoting energy efficiency and renewable energy sources. Ms. 
Lins holds a Master’s degree in international economics and applied 
languages. She has more than 19 years of working experience in the field 
of renewable energy sources. 

 
Cecilia Tam joined the Asia Pacific Energy Research Centre (APERC) as 
Deputy Vice President in March 2015 and is responsible for managing the 
research programme at APERC. She is currently leading the development 
of the 6th edition of the APEC Energy Demand and Supply Outlook. Prior 
to joining APERC, Cecilia was Head of the Energy Demand Technology 
Unit at the International Energy Agency (IEA), where she was also 
responsible for the IEA’s Energy Technology Roadmaps Programme. 
Having joined the IEA in 2006 her work has covered technology roadmaps, 
finance, deployment and innovation, industry and energy efficiency. She 
has authored numerous IEA publications including Energy Technology 
Perspectives, Energy Technology Transitions for Industry, Transition to 
Sustainable Buildings, and a number of Technology Roadmaps. Cecilia 
was also a Senior Equity Research Analyst with Dresdner Kleinwort 
Benson  where  she  covered  Latin  American electricity companies, 
working on various privatisations and equity offerings. 

 
Thomas Key is a Senior Technical Executive at EPRI and is currently 
responsible for EPRI’s research program for integration of distributed 
resources. He is a fellow of the IEEE for contributions in the area of power 
systems and power quality. He has also led programs on renewable and 
distributed generation, and has focused on beneficial integration of PV 
power systems including early pioneering in this area at Sandia National 
Laboratory in the 1980’s. During his career he has published more than 
180 technical publications and reports. 
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Nick Schlag has worked as a consultant at E3 for six years. At E3, Nick 
works primarily on long-term resource planning and renewable integration 
in the electric sector. His work focuses on understanding how renewable 
policy goals and greenhouse gas reduction targets will affect the electric 
sector, using scenario analysis to quantify impacts of high renewable 
penetrations upon electric system operations, supporting infrastructure 
investment, and retail rates in the future. Nick has contributed to a number 
of studies investigating the consequences of high renewable penetrations 
on system operations and the implications of these effects on the feasibility 
of achieving greenhouse gas reductions through investment in renewable 
energy. 

 
 
 
 
 

Bing-Chwen Yang joined the ITRI in Chinese Taipei after he got his Ph.D. 
degree from the Department of Mechanical Engineering, Pennsylvania 
State University in 1992. He has accumulated lots of research experience 
in the field of energy conservation and environmental sustainability. He 
also leaded more than 10 big research projects in the area of heat transfer, 
heat exchanger design, HVAC&R system during his service in ITRI from 
1992. During that period, he leaded the team to win two golden awards on 
“Major Contribution Award by the Achievement of Research” from ITRI. He 
also acts as one of the expert in the think tank of energy policy and strategy 
for BOE (Bureau of Energy), MOEA (Ministry of Economic Affairs) in 
Chinese Taipei. He has been the Deputy & Division Director of Residential 
& Commercial Energy Saving Division in Energy & Environment Research 
Laboratories from March, 2002 ~ June, 2010. He served as the executive 
assistant to the General Director of Green Energy & Environment 
Research Laboratories, ITRI before he moved to Asia Pacific Energy 
Research Center as a Team Leader in April, 2011. After service in APERC 
for one year and seven months, he returned to ITRI and became the 
Division Director of Planning and Business Development division in Green 
Energy and Environment Research Laboratories from December, 2012 ~ 
December, 2013 and the Division Director of Green Energy Initiative 
Division from January 2014 ~ February 2015. Now he is the Deputy 
General Director of Green Energy and Environment Research 
Laboratories, ITRI. 

 
 

Zhang Shicong is Director of China Academy of Building Research and 
Mayor in Green Building codes and standards, Building Energy Efficiency 
Codes and Standards, and Commercial Building Energy saving. He 
participated in the 10th,11th, and 12th Five Year Plan for Building Energy  
Efficiency Program of China. He is a member of the editorial board of 
design code for heating ventilation and air conditioning of civil buildings 
and International building energy codes comparison study. He is a 
delegate of China in International Energy Agency-Energy Conservation 
through Energy Storage Implementing Agreement (IEA-ECES) and 
Program Overseer of APEC Nearly (Net) Zero Energy Program. 
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David S. Renné has been President of the International Solar Energy 
Society since 2010. He is also the Operating Agent of an International 
Energy Agency Solar Heating and Cooling Programme Task 46 titled 
“Solar Resource Assessment and Forecasting”. He continues to serve as 
an Associate Editor of the Solar Energy Journal in the field of solar 
resource assessment. Dr. Renné’s other current professional activities 
include a Senior Consultant to Clean Power Research, a small U.S. 
Company that develops resource assessment and analytical software 
tools to support large-scale grid connected solar energy systems, and a 
Consultant to the World Bank’s Energy Sector Management Assistance 
Program’s (ESMAP)’s Resource Mapping Project. From 1991 – until his 
retirement in 2012 Dr. Renné managed the solar resource assessment 
activities at the U.S. National Renewable Energy Laboratory (NREL). He 
also led and participated in a number of international programs. He still 
retains an Emeritus status at NREL. 

 
 
 

Xu Zhao works at Asia Pacific Sustainable Energy Center (APSEC) as a 
research associate. He obtained his PhD in Civil Engineering from the 
University of Western Australia in 2014. His current research interests 
include “Developing Solar-Powered Emergency Shelter Solutions 
(SPESS) as an Energy-Resilience Tool for Natural Disaster Relief in APEC 
Community”. 

 
 
 
 
 
 
 
 
 

Chun-Li Lee has worked for the MOEA for more than twenty years and is 
also familiar with Chinese Taipei’s power market, especially in the power 
market reform and renewable energy. He had participated in the first and 
second phases of deregulation on power plants, amended the Energy 
Management Law and promulgated the Renewable Energy Development 
Act in Chinese Taipei. Mr. Lee has served as the Secretary General, 
Bureau of Energy, Ministry of Economic Affairs and is responsible for the 
stabilization of energy supply and the improvement of energy security in 
Chinese Taipei. He is currently Secretary General, Bureau of Energy, 
Ministry of Economic Affairs, Chinese Taipei. Prior to that he was Director 
of the Electricity Division, Bureau of Energy, Ministry of Economic Affairs 
from 2012 to 2015; Deputy Director of the  Electricity Division, Bureau of 
Energy, Ministry of Economic Affairs from 2009 to 2012; and Specialist of 
the Energy Technology Division, Bureau of Energy, Ministry of Economic 
Affairs from 2007 to 2009. He has a Master’s degree in economics from 
Department of Economics, Chinese Culture University, Chinese Taipei. 
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Takao Ikeda is Senior Economist in the New and Renewable Energy 
Group, New and Renewable Energy and International Cooperation Unit at 
the the Institute of Energy Economics, Japan (IEEJ). As a researcher of 
IEEJ, he has conducted policy research and current situation covering all 
renewable energy area and related technologies such as smart grid/smart 
communities. He also participated in APEC activities including APEC 
EGNRET and APEC Biofuel Taskforce. He holds the degrees of Bachelor 
of Engineering and Master of Engineering from Kyoto University, Japan. 

 
 
 
 

Sang Keun Gavin Yu works at New & Renewable Energy Center (NREC) 
of Korea Energy Agency(KEA). He is in charge of international cooperation 
with agencies including IRENA, APEC, IPHE, IEA REWP and bilateral 
Cooperation since March 2011. He represents Korea in the APEC 
EGNRET (Expert Group on New & Renewable Energy Technologies) and 
he has been Vice Chair of EGNRET since 2013. 

 
 
 
 
 

Azah Ahmad obtained her Bachelor of Science Degree in Electrical and 
Computer Engineering from the Ohio State University, USA 1998 and 
Master of Science in Energy Technology from UKM in 2004. She has 
extensive years of working experience in energy efficiency and renewable 
energy. She was the focal point representing Malaysia for the ASEAN 
Energy Efficiency & Sub-sector Network from 2003 to 2005 and a Technical 
Committee member on Performance of Household and Similar Electrical 
Appliances, SIRIM during her tenure with Pusat Tenaga Malaysia. In 2005, 
she joined the Malaysia Building Integrated Photovoltaic (MBIPV) Project, 
a project funded by the Government of Malaysia and UNDP/ GEF. She is 
a certified ISPQ PV installer by the International for Sustainable Power 
(ISP). In SEDA Malaysia, in charge of capacity and human capital 
development in RE as well as RE related projects. Support and facilitate 
R&D on RE within local research institutions and international 
organizations. A member of working group of solar PV Systems, appointed 
by Standards Malaysia since 2010. Serving as the Chairman for the 
ASEAN RE Awards since 2012. 

 
Karnnalin Theerarattananoon was awarded for the Golden Jubilee 
Scholarship from the Royal Thai Government in 1998 to pursue her study 
from Bachelor degree up to Ph.D. She obtained the Bachelor of Applied 
Science degree in Chemical Engineering from University of Toronto, 
Canada in 2003; the Master of Science degree in Chemical Engineering 
from University of Saskatchewan, Canada in 2006; and the Ph.D in 
Biological and Agricultural Engineering from Kansas State University, 
U.S.A. in 2012. Her research interest was about bioprocessing production, 
such as cellulosic ethanol production. She was a member of the Honor 
Society of Phi Kappa Phi by Election of Chapter at Kansas State University 
in 2009, and was also a member of the Alpha Epsilon -Honor Society of 
Agricultural, Food, and Biological Engineering in 2009. Currently, she is 
working as an Engineer at the Bureau of Energy Research, Department of 
Alternative Energy Development and Efficiency (DEDE), Ministry of 
Energy, Thailand. Her work responsibility involves promotion of renewable 
energy development in Thailand. 



268 

 

 
 
Nguyen Ninh Hai is Deputy Director of Renewable Energy Department 
under General Directorate of Energy under Ministry of Industry and Trade 
of Viet Nam. Mr. Hai has been working in the renewable sector since 2008. 
He has been participating in drafting incentive mechanisms to promote 
development of renewable energy in Viet Nam, such as FIT for wind 
power, biomass, and municipal waste to energy and solar. He has also 
worked on other policies related to renewable energy in Viet Nam including 
National Strategy on promoting development of renewable energy, 
National Master Plan on Renewable Energy. Mr. Hai is the lead person 
from Viet Nam in the Renewable Energy Sub-Sector Network under 
ASEAN Energy Cooperation. 

 
 

Rico R. Velasco is a Registered Electrical Engineer and currently working 
as a Science Research Specialist at the Department of Energy (DOE). Mr. 
Velasco developed an interest in Renewable Energy when he was 
assigned at DOE - Solar and Wind Energy Management Division. He is 
involved in the implementation of government-initiated and priority projects 
such as Household Electrification Program, which entails the provision of 
household lighting in off- grid areas using Renewable Energy Systems and 
Wind Resources Assessment Project, which aims to identify viable sites 
for wind power development in the economy.  Further, he is in charge in 
the administration of Renewable Energy Act of 2008 and all relevant laws, 
issuances, circular, and regulations particularly the technical evaluation 
and processing of applications for registration/accreditation of solar and 
wind (SW) Developers/Fabricators, Manufacturers & Suppliers as well as 
monitoring and evaluation of SW projects. 

 

Rebecca Ogann Kiage is currently employed with the PNG National 
Department of Public Enterprise and State Investments (2014 – 2015) as 
the Assistant Secretary – Advisory overseeing the development of the first 
PNG National Energy Policy and National Energy Plan. Ms. Kiage’s area 
of research interest are in agriculture and renewable energy policy. Ms. 
Kiage also has extensive experience in PNG’s agriculture policy and has 
serve with the PNG National Department of Agriculture and Livestock 
(2001 – 2009). Ms. Kiage holds a Master of Science: Energy & Resources; 
Policy & Practices from University College London, School of Energy & 
Resources –Australia, (2011), Master of Public Policy and Management 
from Monash University, Australia (2006) and a Bachelor Commerce, 
Business Economics from the PNG University of Technology (2000). 

 
Sol García-Belaúnde Mora is the International Relations Coordinator for 
the Institute of Natural Sciences, Territory and Renewable Energies of the 
Pontifical Catholic University of Peru, INTE-PUCP. She acts as the liaison 
between INTE and other universities, institutes or research centers, aiming 
to create and strengthen cooperation opportunities in research and 
promotion of natural sciences, territory and renewable energies. Her work 
experience includes 7 years as the APEC Focal Point for the Ministry of 
Education of Peru; as part of her job, she organized the 2008 APEC 
Education Ministers Meeting and participated in several APEC-funded 
seminars, both as co-organizer and as speaker. She holds a B.A in 
Philosophy, studied International Cooperation for Development at the 
Diplomatic Academy of Peru and is enrolled in the Master’s on Public 
Policy at PUCP. 
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Appendix D – Workshop Participants 

 
 Name  Gender Economy Organization 

Project Overseer    

1 Anil Pahwa M United States Kansas State University 

 pahwa@ksu.edu   Professor 

Invited Experts    

2 Christine Lins F France Renewable Energy Policy  
Network for the 21st  
Century (REN21) 

 christine.lins@ren21.net   Executive Secretary  

3 Tom Key M United  
States 

Electric Power Research  
Institute (EPRI) 

 tkey@epri.com   Senior Technical Executive 

4 Nick Schlag  M United  
States 

Energy+Environmental  
Economics (E3) 

 Nick@ethree.com   Managing Consultant 

5 Bing-Chwen Yang  M Chinese  
Taipei 

Industrial Technology  
Research Institute (ITRI) 

 bcyang@itri.org.tw   Division Director, Green  
Energy and Environment 
Research Laboratory 

6 Shicong Zhang M China China Academy of  
Building Research 

 zhangshicong01@ 
126.com 

  Deputy Director, Research 
Center for Development 
Strategy 

7 Cecilia Tam F Japan APERC 

 cecilia.tam@aperc. 
ieej.or.jp 

  Deputy Vice President 

Participants    

8 Sang-keun Yu* M Korea Korea Energy Agency 

 yusk@kemco.or.kr 
 

  Research Associate 
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9 Chun-Li Lee* M Chinese  
Taipei 

Bureau of Energy 

 chunlee@moeaboe.gov.
tw  
 

  Secretary General 

10 Ikeda Takao* M Japan The Institute of Energy  
Economics 

 ikeda@tky.ieej.or.jp 
 

  Senior Economist 

11 Xu Zhao* M China APSEC 

 xu_zhao@tju.edu.cn 
 

  Research Associate 

12 Yong Sun M China APSEC 

 sunyong-984@163.com 
 

  Research Associate 

13 Azah Ahmad* F Malaysia Department of Renewable  
Energy  
Technology  azah@seda.gov.my 

 
  Director RE Technology 

14 Sol García-Belaúnde*  F Peru Sustainable Energy  
Development  
Authority (SEDA),   sol.garciabelaunde@ 

pucp.edu.pe 
 

  International Relations 
Coordinator 

15 Rebecca Kiage* F Papua New  
Guinea 

Department of Public  
Enterprises 

 Rebecca.kiage@ 
publicenterprises.gov.pg 
 

  Assistant Secretary –  
Advisory 

16 Cathy Koloa F Papua New  
Guinea 

PNG University of  
Technology 

 cmkoloa@gmail.com 
 

  Ph.D. Student 

17 Karnnalin  
Theerarattananoon*  

F Thailand Department of Alternative  
Energy Development and 
Efficiency (DEDE) 

 maykarn@hotmail.com 
 

  Senior Engineer 

18 Soottisak Singkul  M Thailand Department of Alternative  
Energy Development and  
Efficiency (DEDE) 

 soottisak_s@dede.go.th 
 

  Engineer 

19 Nguyen Ninh Hai*  M Viet Nam Ministry of Industry and 
Trade 

 HaiNgN@moit.gov.vn 
 

  Deputy Director of  
New and Renewable  
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Tasks: 

The Invited Experts gave a presentation on the first day based on their expertise on a topic 
relevant to the workshop.  They also led the breakout group discussions on the second day. 
The participants attended all the sessions of the workshop and participated in discussions. 
Participants identified with * gave a presentation on behalf of their respective economy.  

Energy Department 
 

20 Tran Hoai Trang  M Viet Nam Ministry of Industry and  
Trade 

 TungPT@moit.gov.vn 
 

  Official of Hydro Power  
Department 

21 Gilsoo Jang M Korea School of Electrical Eng.,  
Korea Univ. 

 gjang@korea.ac.kr 
 

  Professor 

22 Shevena I Jumin  
Jeffrey 

F Malaysia Ministry of Energy 

 shevena.jeffrey@ 
kettha.gov.my 
 

  Principal Assistant Secretary 

23 Rico Velasco* M Philippines Department of Energy 

 rrvelasco06@yahoo.com
.ph 
 

  Science Research Specialist 

24 Abdul Matiin Kasim M Brunei  Energy Department 

 matiin.kasim@jpm. 
gov.bn 
 

   

25 Alexi  
KABALINSKIY 

M Japan  APERC 

 alexey.kabalinskiy@ 
aperc.ieej.or.jp 
 

  Researcher 

26 Yeuntae Yoo M Korea School of Electrical Eng., 
Korea Univ. 

 yooynt@korea.ac.kr 
 

  Ph.D. Student 

27 SungYoon Song M Korea School of Electrical Eng., 
Korea Univ. 

 blue6947@korea.ac.kr 
 

  Ph.D. Student 

28 Chang Hee Han M Korea School of Electrical Eng.,  
Korea Univ. 

 hch0806@korea.ac.kr 
 

  Ph.D. Student  
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Appendix E – Workshop Evaluation  

 
Survey: APEC Project Evaluation Survey 

 

The objectives of the training were clearly defined 
Strongly Agree Agree Disagree 

6 12 0 
 

N/A 
 

The project achived its intended objectives 
Strongly Agree Agree Disagree 

8 8 0 
 

9 Not a project? 
9 Despite the fefined objective, we could work more on details of 

pathways to doubling 
9 As objective was not fully clear, this question is difficult to answer 

 
The agenda items and topics covered were relevan 

Strongly Agree Agree Disagree 
7 11 0 

 
N/A 

 
The content was well organized and easy to follow 

Strongly Agree Agree Disagree 
7 11 0 

 
9 1st was focusing a lot on solar, APEC is rich with other RE, more 

balanced approach needed 
 

Gender issues were sufficiently addressed during implementation 
Strongly Agree Agree Disagree 

4 10 0 
 

N/A 
 

The trainers/experts or facilitators were well prepared and knowledgeable 
bout the topic 

Strongly Agree Agree Disagree 
4 14 0 

 
9 All great and informative 

 
The materials distributed were useful 

Strongly Agree Agree Disagree 
7 10 1 
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1. How relevant was this project to you and your economy 

Very Mostly Somewhat A little Not munch 
8 8 1 N/A N/A 

 
z Different economic stituations/ RE resources -> not all topics are relevant 

to our economy 
z High Interest in RE 
z APERC always seeks for energy data updates from APEC economies, and 

networking maeks research easier 
z Information presented is useful for my economy; the agreed issues are 

positive guidelines for policymakers of APEC region 
z We have very high target for the impementation of RE in the future 
z A lot of examples have been presented 
z China now is planning it’s 13th “five year planning”, and it’s share of RE in 

total energy is forecast to double in 2030 
z Understanding the policy and strategies of other apec economies is helpful 

in terms of RE development 
z Focus on agency with focus on RE policy maker(advice) and implement 
z S7haring and economy updates or propers at renewable. 
z Good information about status of renewable in different economies 
z RE is one of the focus of my economy 
z Energy policy & regulations on RE development from member economies 

were well presented 
 

 

 
2. In your view what were the project's results/achivements 

 
z Experience is sharing a many economies 
z Sharing information with Participants 
z Some economies showed great effort in doubling the RE share, and RE 

devlopment is general. Others learnd a lot 
z Identification of issues to work on, common to APEC region; agreement on 

suggestions to deal with said issues 

9 Bothe printed and PPTpresentations 
9 Materials wre distributed well 

 
The time allotted for the training was sufficient 

Strongly Agree Agree Disagree 
5 11 1 

 
9 Strongly agree that 2days is enough for this type workshop 
9 Not Training? 
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z Information sharing internationally => good / discuss about important 
things for RE doubling=>good/one of the point was "info sharing 
internationally" 

z Forward to next cooperation within APEC economies 
z Share the information and exchange the experience among economies 
z Sharing of information of best practice with economy members and 

Formulation via group discussion about next step to do. 
z Updated situation among APEC economies 
z Make different economies know the importance of RE and urge them to 

make roadmap for RE double by 2030. 
z Broaden understanding of apec economies RE initiative (Especially the 

challenges and strategies for overcoming) 
z Improved awareness of program across apec economies to encourage RE 

development 
z Knowledge exchange 
z It achieved its objective and identified the need for technologies to cater to 

the different geographical situation in each economy 
z Member economy is key concern on how to achieve the "doublify" goal 

 
 

 

 
3. What new skills and knowledge did you gain from this 

event 
 

z Experiences from some economies could be applied in our economy 
z Better understanding of RE 
z More knowledge on RE, APEC economies' situation on RE, policies and 

positive experience as well as barriers 
z Other economies' current situation for doubling RE in APEC 
z The indept analyze of each other's barriers of RE deployment 
z Yes, learn from other presentations 
z Policy tools and measures to promote renewable energy 
z New model & best practices from others economies 
z Other economies’s status and roadmap 
z The opportunity to network and collaborate with fellow participants in 

supporting RE development 
z Updates economies RE program/ target 
z Good understanding of economy-specific challenges in achieving higher 

RE penetration 
z Contacts information about RE in APEC region 
z The different economies have similar issues and agree that a common 

stand should be proposed to address there issues 
z I learned about practices relative to RE development from other economies 
z Latest RE policies & measures. Current status and target of RE share 
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4. Rate your level of knowledge of and skills in the topic 

prior to participating in the event 
Very Mostly Somewhat A little Not munch 

0 8 6 3 N/A 
 

 

 
5. Rate your level of knowledge of and skills in the topic 

after participating in the event 
Very Mostly Somewhat A little Not munch 

4 10 3 N/A N/A 
 

z As a part of RE modelling we applied a 'Bulk' approach, some details were 
emitted, but after the workshop, I understand economies' policy context 
better 

z I have recently started working on the subject, so Iam learning more and 
more each day 

z I realized that what I knew before discuss each other regarding economies 
issue, I only know only on small part of barrieirs 

z A lot of information that I have to study 
z Lots of new knowledge on RE policy and status are learned from this 

workshop 
z Involved with the energy sector policy in my line of work 
z Most economies shared their experiences in achieving their target 
z Comprehensive information 
z I have an understanding of what the other economies are facing and 

possible economies where further knowledge on the technology may be 
obtained 

z Additional knowledge are gained from sharing of experiences 
z Improved knowledge of APEC members current status & plans in RE 

development 
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6. How will you apply the project's content and knowledge 

gained at your workplace? Please provide exmaples(e.g. 
developo new policy initiatives, organise trainings, 
develop work plans/strategies, draft regulations, develop 
new procedures/tools etc.) 

 
z Develop new policy iniciatives 
z Understanding of individual APEC member situations 
z Will improve our BAU and high renewable scenario modelling, as well as 

have broader range of policy actions to discussed in our report 
z Dissiminate information gatered at event and plan organization of another 

event, maybe an APEC project 
z Do more groundworks with SWAT analysis 
z It can help me to develoip the new energy policy or strategy in the future 
z Review and Develop new policy initiatives 
z Work with co-workers 
z Develop work plans new policy initiatives 
z Develop new policy initiatives for the RE sector 
z Use data gained In renewables work follow up with APERC 
z Receive work plans strategies 
z Try to develop work strategies 
z Develop new policy initiatives to increase RE share 

 
 

 

 
7. What needs to be done next by APEC? Are there plans to 

link the project's outocmes to subsequent collective 
actions by for a or individual actions by economies? 

 
z Report and follow up 
z Engage cooperation on multiple levels, adress financing issues of RE, fund 

R&D of energing technologies 
z These conclusions and agreements should be recommendations for APEC 

policy makers, both in APEC and in each economy 
z understand RE definition of each economies 
z Try to share the information through the website 
z Conduct capacity building / Training workshop for RE development / How 

to overcome high investment of RE technology 
z Focusing on grid capacity expanded 
z To share and establish strong link between different economies on RE 

technologies. 
z Encourage international regional information exchange through technical, 

policy and academic 
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z Emphasize sharing of best practices and success stories – provide 
information to help nascent industriy succeed (The biggest challenge is 
starting) 

z Priority areas were identified & should be followed-up 
z Link the project's outcomes to subsequent collective actions 
z Consolidate the results and come up with concrete recommendations and 

action 
z Education & Training on RE should be furthered. 
z Technical cooperation among members on "Smart Grid" & "Energy 

Storage" can be advanced 

 

 
8. What needs to be done next by APEC? Are there plans to 

link the project's outocmes to subsequent collective 
actions by for a or individual actions by economies? 

 
z No idea 
z Fortify next steps 
z Please, invite more ecnomies, sum-up the results to show APEC's overall 

motives forward doubling, discuss success and failure stories 
z Maybe sharing information on previous events that addressed the issue of 

RE; also sharing inforamtion before the start of the event on what 
economies have participated in the past on this subject 

z Please afford more time for discussion 
z Classroom(seat) arrangement should be done in around table form in order 

to allow more participation from attendants 
z Everything is good 
z The presentation materials can be shared before the workshop for better 

understanding and learning 
z Increase number of day for workshop to 5 days 
z Sharing based on participants need 
z Better coordination among expert presenters to link topics to issue facing 

apec economies / Construct framework among economies for information 
sharing 

z Sharing of list of participants workshop documentation 
z Produce a report on the project and distribute to perticipants, ensure the 

participenting the continuously engaged, continuity ub tge next step 
z Needs more coordinated approach 
z Seating plan from row to round / face-to-face pattern 
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