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6Ds of Future Energy Systems

Decentralization

Deregulation

Disruption

Digitization

Democratization

Decarbonization





Philippine exposure to climate change



Ateneo de Davao University

• Has a recognized R&D center on renewable energy since 2011, 
namely Center for Renewable Energy and Appropriate Technologies 
(AdDU-CREATE)

• A pioneer in the country in the installation of solar PV facility. The 
university has a total of around 1 MWp installed capacity.

• Has track record of researches in the area of energy harvesting 
technologies (primarily solar, wind, hydro, bio), missionary 
electrification, and energy policy

• DOST funded AdDU-CREATE to become the Mindanao Renewable 
Energy R&D Center (MREC) with focused research on ocean energy 
and concentrated solar power



(DOST, 2020)



ADDU Academic Programs on Renewable Energy:

- ADDALL on Solar Power Technology

- Masters and Doctoral Programs on Renewable 
Energy



Grid interactive Photovoltaic System



Grid interactive Photovoltaic System with solar tracker





Renewable Energy Ecosystem Framework
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MREC Program: 
Emerging renewable energy technologies

Concentrated Solar Power (CSP)

• CSP project aims to design, 
develop, and investigate a 
working steam power station for 
electricity generation and 
process heating purposes using 
PDS

Ocean Renewable Energy (ORE)

• ORE project aims to design, 
develop and investigate a 
working floating marine 
integrated renewable energy 
system for electricity generation.





BARMM – 27.4% 
SOCCSKSARGEN – 65.6%
Zamboanga Peninsula – 67%
Davao Region – 68.2%
Negros Island in Visayas – 79.3%
MIMAROPA in Luzon – 79.9%

High SAIDI and SAIFI
One of the highest electricity tariffs in Asia 



Electrification in Mindanao
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• According to a 2019 report, the

government is planning to provide

electricity all throughout the

Philippines.

• As of 2017, Mindanao only has 70.9%

of its households to have electricity

with ARMM to have the least with only

27.4% (169,190 out of 618,600).

Department of Energy. (n.d.). Mindanao Energy Plan 2018-2040. Retrieved from 

https://www.doe.gov.ph/sites/default/files/pdf/pep/mindanao_energy_plan_2018-2040_updated.pdf



Mindanao 
Energy Mix



Mindanao Energy Demand and Economic Growth
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• Mindanao GDP Share has gradually rise

from 14.36% (2016) to 14.52% (2018)

• Mindanao’s growing economy will also

increase electricity demand.

• Mindanao is projected to have a total

electricity demand of 48,252 GWh by 2040

which requires a growth rate of 7.3% from

2017.

• Power generation is projected to reach

57,019 MW by 2040 which requires a

growth rate of 7.1% from 2017

Department of Energy. (n.d.). Mindanao Energy Plan 2018-2040. Retrieved from https://www.doe.gov.ph/sites/default/files/pdf/pep/mindanao_energy_plan_2018-2040_updated.pdf



Department of Energy
Empowering the Filipinos

Electricity Rate has an average increase of 3% increase annually



Nationally 
Determined 
Contribution (NDC)

• The Philippines promises to cut down its GHG emissions by 75% from 2020 to 2030 
compared to the business-as-usual scenario of that same time period.

• Only 2.71% of this is an unconditional target, meaning the government commits to 
make this reduction using its own resources, with or without external aid. The 
remaining 72.29% reduction would only be met if the Philippines is provided assistance 
from the international community.



Sustainability index for energy

2019

2017



Solar 
Resource



Energy gains 
and losses 
from solar 
irradiance



GHI DNI Ambient Temperature 







SOLAR PV INSTALLATION AND PRICES ARE DECREASING







Department of Energy
Empowering the Filipinos

Mindanao Demand and Supply Outlook, 2016-2040

Mindanao’s expecting 10,200MW  
additional capacity by 2040

Capacit

y  

Addition

MW

Baseload 6,300

Midmerit 3,200

Peaking 700

Total 10,200

Source: 2016-2040 DOE Power Development Plan

Power Development Plan, 2016-2040



Meso-Scale Meteorological Monitoring Infrastructure





Ocean 
Renewable 

Energy







Concentrated 
solar power



Steam 
Power 
Plant 
Installation





Construction of Parabolic Dish 
Structure



Philippine policies supporting sustainable 
energy systems

• EPIRA Law of 2001 (RA 9136)

• Biofuels Act of 2006 (RA 9367)

• Renewable Energy Act of 2008 (RA 9513) 

• Energy Efficiency and Conservation Act of 2019 (RA 11285)



Renewable energy 
support policies in 
selected countries

Solar PV is a mature 
technology; 
innovations in policies, 
rules and regulations, 
and financing schemes 
are lagging behind.



Rooftop renting 
for Solar PV 
System 
(Schlierberg, 
Germany)



Solar charging 
stations for 
electric 
vehicle



Floating 
Solar



Pumped 
Hydro 
Storage



Solar 
desalination



Solar 
water 
pump





Water



Key advocacy areas for renewable energy 

• Greater deployment of rooftop solar through:

• Standard incorporation of solar PV in the rooftops of government establishments to 
reduce electricity cost and adapt better in the aftermath of extreme weather disaster

• Standard incorporation of solar PV in the building industry

• Parity pricing between the grid-electricity and solar electricity for net metering

• Develop mechanisms for rooftop renting for solar PV

• Improvement of the renewable energy access of GIDA areas in Mindanao (RE in 
missionary electrification)

• Greater integration of energy efficiency and conservation in establishments

• Greater integration of renewable energy in the transportation sector



Opportunities 
for renewable 
energy 
technology 
investments in 
Davao Region 

• Generation-> large scale RE  (solar and wind farms); 
distributed RE (solar rooftops); RE for SPUG areas 
(solar, tidal, CSP); flexible generators (ancillary 
service)

• Networks (Transmission and Distribution) -> build 
transmission networks in high RE areas; solar 
charging stations 

• Storage -> pumped hydro-storage; battery storage

• Demand side management -> time of use tariffs; 
generators for interruptible load

• Sector coupling with electricity-> Transportation 
(electric vehicle); gas; water (RE desalination, solar 
water pump)
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