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For the past several issues, microRenewables 
has been offering free full-page advertisements 
to the industry. We thank those who took 
the free offer seriously. In this issue, we still 
offer free half-page ad space. We have started 
charging for full-page ads, which is essential for 
our own sustainability (Contact us for details.) 
In the future, we hope to be fully supported by 
ads rather than grants. We can only do so if we 
have industry support. We are non-profi t, and 
all our ad income will go towards making this 
magazine better and reaching more people.

We invite readers to submit stories about actual 
installations, new product descriptions, send 
feedback as a reader, and of course place paid 
ads, if you can. But we will keep offering free 
ads, as long as we can. Together, we will build 
the microrenewables industry and help turn 
this industry, like the microcomputer industry 
before it, into a deep economic and social game-
changer.
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RE toolkit 
Roberto Verzola

Editorial

We gathered for 
microRenewables #10 
what we call a “renewable 

energy toolkit for local governments, 
communities and organizations”.

The highlight of this issue 
is a study that the Center 
for Renewable Energy and 
Sustainable Technology (CREST) 
did for Tanggol-Kalikasan’s 
Southern Tagalog offi ce. The 
CREST-TK study proposes an 
alternative energy program for 
Districts 2, 3 and 4 of Quezon 
Province, which are currently 
serviced by the electric coops 
Quezelco I and Quezelco II.

We further fl esh out that study 
with a few more articles, to round 
out our toolkit. Some of the pieces 
have appeared in earlier issues, 
but we included updated versions 
here, to put everything in one 
convenient place.

My attendance at the April 
16, 2019 meeting of the Network 
of ASEAN-China Think-Tanks, 
convened by the Working Group 
on “Regional Cooperation for 
Sustainable Energy Development” 
has given me a context to gain 
a better perspective of the 
Philippine renewable energy (RE) 
situation. 

In my judgment, the 
Philippines is seriously lagging 
behind in RE deployment, 
considering that we have the most 
expensive residential rates among 
the eight countries that attended 
the Hanoi meeting. The high 
residential rates mean that RE 
here, rooftop solar in particular, 
passed grid parity earlier than 
the other ASEAN countries and 
China. 

We should therefore expect RE 
developments to happen earlier 

in the Philippines. Sadly, this 
did not happen, mainly because 
the country has a Secretary 
of Energy who continues to 
pursue a coal-dependent energy 
strategy, is seemingly unaware 
of the disruptive impact of new 
RE technologies, and ignores 
our international climate 
commitments.

If the national government 
is unwillling to fasttrack the 
deployment of RE in the 
Philippines, another option 
remains: we can work with local 
governments, communities and 
organizations, in the hope that 
a signifi cant number of them 
will recognize the urgent need 
to shift to renewables, minimize 
pollution, and reduce our 
greenhouse gas emissions.

This issue of microRenewables 
magazine is for them.
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Latest version of 
CREST training manual 

released

CREST has just released its 
renewable energy (RE) training 
manual, version 7. The manual 

gets regularly updated to take 
into account recent developments 
especially in prices.

The manual is used in CREST 
trainings for local governments, 
communities and organizations 
who want to prepare pre-feasibility 
studies for 100% RE showcase 
projects.

The following excerpts give a 
sense of the manual contents:

Introduction: “With this 
outline for a pre-feasibility study, 
we hope to help hasten this energy 
transition by showing through 
community showcases that it is 
possible to get 100% of our electricity 
from renewable sources in an 
economically viable way.”

Battery storage costs: 
“We calculated the levelized cost of 
storage (LCOS) for various battery 
options and got the following LCOS 
(P/kWh, 2018).

Lead-acid prices will probably not 
change significantly in the future. 
Lithium-based prices can be expected 
to decline further, as electric vehicles 
go mainstream and economies of 
scale kick in further.”

Microhydro: “Microhydro 
technology seems to be at the margin 
of commercial viability. What makes 
microhydro compelling are positive 

externalities like less pollution, less 
impact on communities, lower carbon 
emissions, great local participation, 
which are difficult to capture in an 
analysis to determine commercial 
viability. Nonetheless, the bottom-
line conclusion is that the microhydro 
project described in this study can 
be made commercially viable, after 
careful design.

“Because almost all costs involved 
in a microhydro electric plant are 
fixed costs and roughly 2/3 of these 
fixed costs are financing costs, the 
annual income of the project will 
show the following pattern: in the 
first phase, the project will barely 
break even, being saddled with huge 
financing costs. Once the loans are 
fully paid, the project will suddenly 
find itself in a good financial 
situation, in which costs are only 1/3 
of the total sales. To minimize the 
risks of failure due to cash shortage 

during the first phase, the project 
should try to negotiate for longer-
term loans (payable in 10 years or 
more), for a lower annual financing 
cost. On the negative side, the lower 
risk postpones the rosy second phase 
where costs comprise only 1/3 of the 
total sales.”

Viability of RE projects: 
Showcase RE projects can become 
viable enterprises, able to support 
their operations from income alone, 
if they meet certain important 
conditions for viability. These 
conditions, in general, are as follows:

1. The electricity rate, which is the 
main and probably the only source 
of income for the project, must be 
high enough. This is not only to 
ensure that all costs are covered and 
the desired rate of return attained, 
but also to avoid cash flow problems 
especially in the early phases of the 
project when loan repayments eat up 
a significant portion of the project 
income.

2. The project’s collection rate 
should never be allowed to fall more 
than a few percentage points below 
perfect collection. The project’s 
beneficiaries must feel from the 
beginning that they are part-owners 
of the enterprise and that it is to their 
interest to keep the collection rate 
at the desired level of 100%. CREST 
proposes that the target be kept at 
100%.

3. In support of the two conditions 
above, it is a good idea to develop 
simultaneously with an RE power 
plant an energy-intensive project ( 
which we will call the “First Buyer”) 
that provides an essential service to 
the community and earns as a result 
a very good rate of return.

4. In the case of a hydro project, 
the plant’s capacity factor must be 
high enough. The capacity factor 
is the plant’s actual kWh output 
over a period, say a year, divided by 
its theoretical output for the same 
period, if it operated 24/7 at full 
capacity. 

5. The capital expenditures 
(capex) must be kept low. These 
include (for hydro) pre-development 
and project development costs, civil 
works, penstock/turbine/generator 
costs, monitoring/control costs, and 
transmission/distribution/metering 
costs. This matter is of a short-term, 
medium-term as well as long-term 
significance.

6. The interest payments on 

Tools

Lead-acid Lithium-based

Customer-sited 30.88 11.35

Centralized 25.88 14.13

Table 1: Estimated storage battery costs (P/kWh, 2018)
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loans for the project’s capital 
expenditures must be low enough. 
Most RE projects, especially solar, 
wind and hydro, have very little or 
no fuel costs. Thus, the bulk of the 
project’s investments go into capital 
expenditures, which must be made 
before a single kWh is produced by 
the project. These upfront expenses 
are typically so large that they require 
financing. As a result, up to two-
thirds of the project’s gross sales may 
go to interest payments, until the 
loans are fully paid. This creates cash 
flow problems in the project’s early 
phase. Although lifetime income 
may exceed lifetime costs making the 
project viable in the medium- and 
long-term, no project can survive 
long if it cannot earn enough cash 
during its early phase to support day-
to-day operations. 

7. The operating and maintenance 
(O&M, MOE or opex) costs must be 
low enough. Most renewable energy 
projects (except biomass) have no 
fuel costs. Thus, their O&M costs 
are already low, relative to capital 
expenditures. But if they are not 
low enough, coupled with the high 
interest payments in the project’s 
early phase, this can still cause cash 
flow problems. 

More viability consider-
ations: 1. The size of an RE project 
can very much determine how feasi-
ble it will become. Currently, except 
for solar, projects show economies 
of scale based on the project capac-
ity, with larger projects showing 
a lower cost per kW capacity and 
therefore a better chance to become 
viable. This is true in hydro, wind 
and solar farms. This may not nec-
essarily be true in the future, but it 
is true today. However, there is also 
an exception: the grid-connected 
solar rooftop, which is generally the 
cheapest way to generate electricity 
today. Aside from rooftop solar, then, 
bigger projects will tend to be more 
profitable than smaller ones. For the 
future, however, CREST is arguing 
for research and development in mi-
croplants, to bring down their P/kW 
costs significantly and to reverse the 
current trend of decreasing P/kW as 
the kW capacity gets larger. 

2. The goal of 100% RE is 
not simply a technical matter. It 
involves a different mindset and a 
different set of attitudes and habits. 
It may require not only technical 
innovations but innovations in our 
social and even cultural institutions 
too. To CREST, these considerations 
are as important, if not more, than 
the technical considerations. For 
instance, the energy efficiency and 

conservation mindset must be 
institutionalized. If people continued 
to be mindlessly wasteful in their 
energy consumption, not even the 
combination of RE and non-RE 
sources can meet the resulting energy 
demand. For the profligate and the 
wasteful, there will never be enough. 
Thus, an RE project should always 
include a section on energy efficiency 
and conservation, which are often 
the cheapest way to make electricity 
available to others. In particular, the 
use of LED lighting should always 
complement the deployment of solar 
PV panels on rooftops. LEDs reduce 
nighttime demand, while solarized 
rooftops reduce daytime demand.

3. To support this change in 
mindset, CREST proposes that the 
metering of energy consumption 
should be made part of a community 
energy supply system from the 
beginning, even if it simply involved 
a single household producing its 
own electricity through a solar panel 
on its rooftop. The meter should be 
placed in such a conspicuous part of 
the energy consumers’ locale, that it 
in effect encourages them to become 
aware of their energy consumption 
on a daily basis. The ordinary low-
cost bidirectional analog meter is 
more than enough for this purpose.

4. RE projects should take full 
advantage of a major benefit of solar 
panels: it is easy to expand in small 
increments: one solar panel, one 
battery, one grid-tie inverter at a 
time. Thus, huge investments can 
be deferred or avoided altogether, 
while keeping expansion in step 
with demand growth. In contrast, 
investments in hydro and wind 
require much larger increments, 
which requires a much better guess 
about future demand growth to 
avoid over- or under-construction of 
power plants. In this guessing game, 
mistakes can be costly. 

5. In a 100% RE regime, hydro 
will play an essential role as a flexible 
plant whose output can be rapidly 
ramped up or down as needed, under 
operator or automatic control. Such 
plants are needed because electricity 
from sun and wind depend on the 
vagaries of weather, which can 
neither be predicted nor controlled. 
Among our renewable options, 
hydro is best positioned to provide 
electricity whenever there is no 
sun or wind, or when the batteries 
run out. To play this essential role, 
even micro and picohydro should 
be designed with some storage in 
mind that is good for a least a few 
hours. The environmental impacts 
of such small dams are much more 

easily mitigated than the impact of 
megadams which are expected to 
store water for summer use. When 
battery storage becomes as cheap or 
cheaper than hydro, then the need 
for hydro storage will become less 
compelling. 

Social preparation: Social 
preparation comes before anything 
else. Its main goal is to find enough 
people who are willing to act on 
the community’s problems. It will 
involve meetings, which might seem 
interminable to action-oriented types 
who want to do something at once. 
But it is a necessary preparation to 
create enough commitment from the 
community.

The initial meetings should 
involve identifying the people who 
are ready to go through a lot of 
trouble to act on the community’s 
problems, and helping them through 
a process of unification in looking at 
the context surrounding the project, 
and at the project itself. 

In this phase, the active members 
will need to organize themselves into 
an entity that can officially deal with 
the municipal government. CREST 
has mentioned the possibility of an 
energy cooperative in joint venture 
with the municipal government, but 
the final form is of course a decision 
of the project’s core set of members. 

First project: A solar-powered 
local enterprise should be set up 
in the locality that shall provide an 
extremely essential product/service 
that replaces an existing one which 
is currently being imported from 
the outside and is very expensive. 
Note that this phase is a sub-
project in itself, with the following 
requirements: 

1. The product/service that will 
be provided is so essential to the 
community that households currently 
go through a lot of trouble to import 
it from the outside, at a huge expense. 

2. The production facility requires 
energy that can be provided reliably 
by a solar PV system of sufficient size. 

3. The locality should be able to 
produce the good at a much lower 
cost because of the availability of 
local resources that give it additional 
competitive advantage. This activity 
will provide great service to the 
community. It should therefore be 
able to support itself from its own 
operations, running as a viable 
business operation. 

4. Some possibilities for this phase 
include: drinking water; cellphone/
battery charging station; ice cube/
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blocks production; rice or corn mill; 
etc. The choice is important—the 
activity that runs the best chance of 
growing into a financially viable high-
margin business operation is the best 
choice. Perhaps, the candidate project 
can be identified after a community 
meeting for such a purpose. 

5. This phase should be completed 
in about a year, possibly less, 
after the new activity has settled 
down and proven itself viable as a 
small business enterprise, creating 
additional value and providing 
additional jobs to the community.

6. If the financial report for the 
project is done quarterly, the first two 
consecutive quarters in which the 
enterprise’s sales exceeds costs (or 
turns in a profit, if it is organized as a 
for-profit entity) may be taken as an 
early indicator of viability. Once the 
viability of the activity is established, 
the first milesone for the whole 

project has been passed. 

7. In lieu of a first buyer, a street 
lighting project funded by the 
municipal government can serve a 
similar purpose of kick-starting the 
RE showcase.

Expansion phase: The 
essence of this phase is to turn the 
solar energy supply of the Phase 1 
business enterprise into a separate 
business activity, by expanding it. As 
a business activity, it will continue 
selling to its first customer, which 
is already a viable business entity. 
But it will now expand its operations 
and sell solar PV capacity as well 
as energy to individual households. 
The core business of this activity can 
revolve around the following:

1. Selling solar PV systems for 
off-grid use (solar panel, batteries, 
charge controllers and—optionally—
ordinary inverters) or on-grid use 
(solar panel and grid-tie inverter), to 
individual households.

2. Selling electricity to individual 
households, including those who 
have installed their own solar PV 
systems, but have no batteries or 
whose batteries are t0o small to last 
into the night.

3. Selling miscellaneous common 
electrical items (LED lamps, wires, 
switches, sockets, outlets, plugs, etc.). 
Eventually, this cooperative activity 
may evolve into the community’s 
hardware store.

This will also mean that the 
project will build a microgrid in 
the locality for distributing its 
electrical service. This will require: 
control equipment, electric posts, 
distribution lines, and metering 
equipment. On the consumer side, it 
will entail the installation of house 
wiring to prepare the household for 
electricity service. A few jobs will be 
created by this expansion, as well as a 
long awaited service—electricity.

Why start with solar, not 
hydro? Solar PV systems pose 
several advantages over hydro: 1. 
Solar resource assessment is simpler. 
Hydro needs to take into account 
historical rainfall patterns, river flow 
statistics, and other highly variable 
phenomena  for estimating potential. 
For solar, an estimate of the solar 
irradiance (or insolation) in terms of 
average peak-hours per day is usually 
sufficient, it is probably available on 
the Internet, and it is less subject to 
extreme variability.

2. Solar capital expenses (capex) 
and operating and maintenance 
(O&M) costs are lower and declining. 
Hydro costs per kW capacity tend 
to be higher, especially for sites wth 
lower potential capacity.

3. Solar project completion times 
are shorter—a few days to a few 
weeks at most. Hydro may take one 
to several years.

4. Solar investments, both for 

the initial setup and for expansion, 
can be done in smaller increments, 
perhaps a kilowatt (or even less) at 
a time. Because of the economies 
of size that characterize hydro at 
present, they require investing in 
as large a capacity as possible,to 
keep the cost per kW low. Thus 
microhydro investments may start at 
several million pesos, and the bigger 
the better.

Launching a hydro 
project: CREST proposes that a 
multi-purpose small dam project 
precede a microhydro project. Thus 
much of the civil works will have 
been done, when the microhydro 
project is initiated. Just make sure 
that the multi-purpose dam already 
takes the future microhydro facility 
into consideration. 

Hydro is a much cheaper 
source of nightime electricity than 
batteries. Thus, where the resource 
is available, project development 
for a microhydro facility should 
be initiated immediately, so that it 
can go online as early as possible. 
Hydro projects—microhydro is not 
exempted—require much more 
careful planning and longer lead 
times, because hydro investments 
involve larger increments and 
because the economies of size (larger 
capacities lead to lower costs per 
kW capacity) are still operational in 
hydro.

We must also be aware of the 
changing role of hydro in an RE 
mix. In the era of renewables, hydro 
will play the role of a flexible plant, 
whose output can be ramped up or 
down quickly under operator control 
to mitigate the variability of zero-
marginal-cost sources like solar and 
wind. In particular, the RE showcase 
project will rely on hydro once the 
sun sets and the batteries get drained.

This new role for hydro requires 
water storage. While the sun is at its 
height and the solar panels can cover 
the whole demand, hydro can lie idle 
and store the water. It can then take 
over the slack by releasing the stored 
water as the sun goes down and night 
takes over. And when all the stored 
water has been released, the night 
will be dark once more. which may 
even be a boon in a rural setting. 

This manual adds to the 
tool kit that CREST has been 
developing in the past few years 
to help government agencies, 
local governments, businesses and 
households transition to renewable 
energy.

“In a 100% RE regime, hydro will play 
an essential role as a flexible plant whose 
output can be rapidly ramped up or down 
as needed, under operator or automatic 
control. Such plants are needed because 
electricity from sun or wind depend on the 
vagaries of weather, which can neither be 
predicted nor controlled.”
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A Property-Assessed Clean 
Energy (PACE) financing

Roberto Verzola

CREST is now ready to work with 
local governments in imple-
menting a property-assessed 

clean energy (PACE) program for 
financing solar energy installations 
by real property owners. 

The necessary legal instruments 
developed by CREST include: 

1. a model ordinance for imple-
menting a program; 

2. a draft MOA between the 
local government and a financing 
institution, typically a government 
development bank; 

3. a draft agreement between 
a local government and a PACE pro-
gram manager; 

4. a draft loan agreement 
between a local government and real 
property owners who want to install 
solar PV systems on their rooftops; 
and 

5. a draft purchase agreement 
between a real property owner and a 
solar PV provider. 

Together, these instruments make 
up the legal documents needed for 
a local government to implement a 
PACE program. The first three are 
necessary before the program is 
launched. The last two need to be 
signed for each solar installation.

Assuming 100 qualified real prop-
erty owners in a municipality, a PACE 
program can bring in additional LGU 
income of around P23 million. It will 
at the same time benefit some 100 
real property owners who will be able 
to install a total solar PV capacity of 
500 kW. This can be achieved with 
a lending program of around P40 
million from a government develop-
ment bank, and through a municipal 
ordinance passed by the Sangguniang 

Bayan (SB) authorizing the LGU to 
convert loan amortizations into a line 
item in real property tax payments. 
Multiply the numbers above by 2 for 
200 qualified owners, and by 3 for 
300 qualified owners. 

Qualified owners who borrow 
from the local government to install a 
5-kW solar PV system, at an interest 
rate of 7.0% p.a., payable in 15 years, 
will pay quarterly amortizations of 
P10,821. This will be collected by the 
LGU as a line item in the real prop-
erty tax payments of the borrower. 
The actual amount will of course 

vary depending on the capacity of 
the system, the term of the loan, and 
whether the payments will be made 
quarterly or annually.

A PACE program speeds up the 
roll out of solar rooftops by making 
solar loans low-risk and therefore at-
tractive for development banks, pro-
viding cheap financing to real prop-
erty owners. It was first implemented 
successfully in Berkeley, California. It 
has been successfully implemented in 
other countries and has been credited 
for the rapid spread of rooftop solar 
in the U.S. 

A PACE program for Philippine 
LGUs will work as follows:

1. A qualified real proper-
ty owner and an LGU sign a loan 
contract, whereby the LGU extends 

to the owner a loan at lower than 
commercial rates (say, 7% p.a.) for 
the specific purpose of installing a 
solar PV system on the owner’s real 
property, at a loan term decided by 
the borrower (typically 5-15 years).

2. In the loan contract, the own-
er agrees that the solar PV system is 
attached to his real property. He also 
agrees that the amortizations for the 
loan are converted by the LGU, as 
authorized by a municipal/city ordi-
nance on PACE approved earlier, into 
a special real property tax of the same 
amount, payable monthly, quarterly 

or annually at the owner’s discretion, 
through post-dated checks or similar 
automatic payment arrangements.

3. As pre-arranged through an 
earlier MOA, a government devel-
opment bank buys the loan from the 
LGU. The interest earnings are split 
between the bank (at the rate of, say, 
4.25% p.a., preferentially extended 
by the bank to LGUs) and the LGU 
(the remaining say 2.75%). The LGU, 
in turn, may allot say 0.25% of its 
interest income for an entity that will 
manage the PACE program, netting 
2.50% for itself. It is the cash from 
this loan purchase by the bank that 
actually pays for the solar PV system 
installation by a solar PV supplier 
selected by the property owner, as 
long as the supplier is on the LGU list 
of qualified suppliers. The purchase 
contract should specify a warran-

“A PACE program speeds up the roll out 
of solar rooftops by making solar loans 
low-risk and therefore attractive for 
development banks, providing cheap 
financing to real property owners.”

Solar
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ty period for the whole system, and be attested to by 
the LGU (to give weight to the warranty coverage). The 
2.50% share of the LGU is accumulated in a special fund 
that will cover possible late or non-payments by proper-
ty owners and ensure timely payments to the bank. The 
fund reverts to the municipal treasury after the program 
ends, or may be used as seed money for a renewable ener-
gy program for taxpayers who do not own real property.

4. Henceforth, on real property tax payment day, 
the owner pays not only the usual real property taxes but 
also the special tax as refl ected in the loan contract. As 
per MOA, the proceeds of this tax are split between the 
bank, the LGU, and the PACE program manager.

5. In case of default by the owner, the default is 

handled by the LGU in the same manner as it handles 
other defaults on real property taxes. The risk of default 
is minimized because: a) owners qualify for the loan only 
if they are current in their real property tax payments; b) 
since the solar PV system is attached to the real property, 
the solar liability is transferred to the new owner in case 
the real property is sold; c) it is the LGU that collects the 
amortizations as real property tax. Thus, PACE loans are 
low-risk and should be attractive to fi nancing institutions.

Prior institutional arrangements are needed before a 
PACE program can be formally launched:

1. A list of qualifi ed suppliers (priority being given 
to suppliers based in the municipality) must be drawn up. 
This list can be prepared and maintained by the PACE 
program manager selected by the LGU.

2. A list of qualifi ed real property owners must be 
drawn up by the LGU, consisting of owners who are cur-
rent in their real property tax payments.

3. A municipal ordinance must be passed by the 
LGU adopting a PACE program and authorizing the con-
version of solar PV loan amortizations into a special real 
property tax.

4. A memorandum of agreement must be en-
tered into between the LGU and a government bank 
that ensures that PACE loans extended by the LGU are 
purchased by the bank, at the same time guaranteeing 
amortization payments through the conversion of these 
payments into a special property tax collected by the 
LGU.

CREST has fi nished drafting the various legal instru-
ments needed for a PACE program. Obviously, LGUs and 
banks need to fi nalize the documents according to their 
own specifi c formats and requirements. An LGU or bank 
interested in implementing a PACE program can contact 
CREST at crestphilippines@gmail.org.

Changing The Way Electricity is Delivered

CONTACT US:  
Unit 1402 Paragon Plaza, Edsa corner Reliance 
St. Mandaluyong City 1550 Philippines

Telephone No.: +632 234 2281   
URL:  www.sunasiaenergy.com



Street lighting can form the 
core of a local microgrid

Roberto Verzola

CREST is currently working with 
a local government to pilot a 
process of energizing a small 

remote community, in this case a 
community of around 50 households, 
through a microgrid owned and run 
by the community itself.

The LGU is willing to put up the 
initial investment for the power plant 
and the distribution system, as long 
as the community commits to do its 
part in maintaining the system. 

The expected role for the commu-
nity includes the following: 

1) take responsibility for man-
aging the system through an associ-
ation, whose leaders are accountable 
to a membership that includes all 
users; 

2) enforce a strict collection 
policy that tolerates no free riders; 

3) raise enough income from 
the installed system to pay for the op-
erating and maintenance costs; and 

4) accumulate enough savings 
to cover the replacement cost of 
ageing equipment and the expansion 
needs due to growing demand.

CREST has determined that the 
best way to kick off such an activity is 
through a social preparation process 
that ensures community support 
for the project. Only if a community 
adopts the project as its own can the 
community make the solid commit-
ment necessary to make the project 
succeed.

The social preparation process 
should result in a legal association or 
cooperative that will take responsi-
bility and stand accountable for the 
project.

While the social preparation stage 
is going on, the LGU can prepare 
the basic pre-feasibility study for the 

project, with the involvement of the 
community, and then issue a request 
for proposal from solar providers.

The proposals should indicate 
how a provider intends to implement 
the project, the general features of 
the solar plant it is going to install, 
and the estimated cost of the entire 
project. The submissions from the 
private sector in response to the 
LGU’s request for proposals are not 
yet formal bids. They are meant to 
help the LGU, with the technical sup-
port of CREST, to finalize the detailed 
specifications for the project. 

Once the detailed specifications 
are ready, a request for bids can be 
issued by the LGU, following stan-
dard government rules of procure-
ment and accounting. Once the 
winner is announced, a contract with 

“A microgrid project can be built around 
the provision by municipal governments 
of streetlights for the community, at no 
initial cost to the community.”

the winning bidder can be finalized 
and signed, and project implementa-
tion can start. CREST will continue to 
provide technical advice to the LGU, 
to ensure proper implementation of 
the project. 

Upon the completion of the proj-
ect, after full testing is completed to 
ensure that all specifications have 
been met, the project can be turned 
over to the LGU and full payment 
made to the contractor.

CREST suggests that the micro-
grid be initially built around the 
provision for streetlights for the com-
munity, at no cost to the members of 
the association. 

The first time the streetlights are 
turned on may also be the right time 
to turn over ownership and control 

Solar
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over the system to the community 
association.

Once the streetlights are switched 
on, they will make starkly clear how 
the microgrid project can bring bene-
fi ts to the community.

At this point, since the power 
plant, the electric posts and the street 
lights are already in place, the system 
is ready to serve individual house-
holds.

Upon payment of a connection 
charge, a household can then get 
connected. The connection charge 
will cover the cost of the service drop 
and an electric meter. It will be the 
responsibility of the household to 
contract a qualifi ed electrician or a 
trained association technician to in-
stall the internal wiring, the switches 
and receptacles for lights, and the 
electric outlets for household appli-
ances. 

Now, for an affordable monthly 
charge, the household can start en-
joying the benefi ts of electricity.

As a side enterprise, the associ-
ation can also sell related materials 
like switches, receptacles, wires, 
LED lamps, electric outlets, and 
other components typically used in 
a household. It can even sell solar 
panels, chargers, batteries and so on. 
Beyond a certain point, it might be 
ready to turn itself into a full-pledged 
energy cooperative.

As more households apply for 
connection, the association should 
monitor the rise in demand. It should 
anticipate well in advance when 
expansion of facilities should be 
necessary, to ensure that supply is 
always enough to meet demand, with 
some safety reserve to spare. 

If the community becomes a 
model renewable community, it can 
expect regular visitors who might be 
curious about the project and want to 
replicate it in their own communities. 
Then the cooperative can use this 
opportunity to sell local products and 
miscellaneous memorabilias for these 
visitors.

Ran properly, a community 
energy association can become the 
trigger for a cascade of downstream 
enterprises that will encourage more 
economic activity in the area and 
raise the income of its residents.

Not to mention enjoying electric-
ity, knowing that one is not causing 
local pollution or contributing to 
global warming and climate change.

Greening the 
building sector

Riedo Panaligan

The Center for Renewable Ener-
gy and Sustainable Technology 
(CREST), in partnership with 

the Friedrich Ebert Stiftung (FES) and 
Green Architecture Advocacy Philip-
pines (GAAP), held a deep-dive discus-
sion on low-carbon and energy-effi cient 
buildings last March 28, 2019 at the 
Wilcon IT-Hub, Makati City. The event 
was also supported by the Climate 
Change Commission (CCC), Depart-
ment of Environment and Natural 
Resources (DENR), and Department of 
Energy (DOE). 

Speakers came from a variety of or-
ganizations: FES, GAAP, CCC, CREST, 
Energy Utilization Management Bureau 
of the DOE (EUMB-DOE), Environmen-
tal Management Bureau of the DENR 
(EMB-DENR), Quezon City Department 
of Engineering (QC-DE), and Philippine 
Energy Effi ciency Alliance (PE2). 

The industry discussion was at-
tended by more than fi fty local offi cials 
from various cities in Metro Manila 
including the provincial environment 
and natural resources offi cer of Sor-
sogon, architects, engineers, project 
developers, suppliers and civil society 
organizations.  

The RTD participants were wel-
comed by climate program manager 
Renee Magpantay-Tumaliuan of the 
FES Philippine Offi ce and program 
director Ar. Alfredo Bautista of GAAP.

Division chief Jerome Ilagan of 
the CCC gave the keynote address and 
updated the participants on the sixth 
assessment report of the Intergov-
ermental Panel on Climate Change 
(IPCC), which now includes dire 
warnings from scientists if little action 
is taken.

Morning speakers covered the 
rationale for low-carbon development: 
CREST trustee Roberto Verzola (“The 
Anthropocene: Existential Threats to 
Future Generations”); science research 
specialist Christian Harris Hernaez of 
the EUMB-DOE (“Government Initia-
tives in Energy Effi ciency and Conser-
vation”); science research specialist 
Rolando Abad Jr. of the EMB-DENR 
(“Strategies to Reduce GHG Emissions 
from Cooling Systems”); Ar. Edgardo 
del Rosario of the QC-DE (“Quezon 
City’s Green Building Program: Victo-
ries and Challenges”); and Ar. Abraham 
Raposon of Mandaluyong City’s Green 

Building Offi ce (“Implementing Green 
Building Ordinances”). 

Afternoon speakers included case 
studies and best practices: PE2 trustee 
Engr. Bienvenido Gonzales (“Optimiza-
tion in Air Conditioning”); PE2 trustee 
Engr. Raymond Marquez (“HVAC 
Retrofi t for Buildings”); GAAP board 
member Carmelito Tatlonghari (“Roles 
of Green Building Certifi cations”); and 
GAAP vice-chair Ar. Luisa Daya-Garcia 
(“Integration of Energy Effi ciency and 
Building Sustainability”).

Experts from the industry networks 
GAAP and PE2 facilitated the knowl-
edge exchange and discussion that 
followed the talks. 

The building industry is one of the 
fastest-growing sectors in the world. 
It is currently responsible for 36% of 
global fi nal energy consumption and 
nearly 40% of total direct and indirect 
C02

 emission. Cooling accounts for 

more than 50% of the energy demand of 
buildings. Cooling equipment, particu-
larly those that use hydrofl uorocarbon 
(HFC) refrigerants, also release large 
amounts of greenhouse gases (GHG) 
into the atmosphere. 

Energy demand from buildings will 
continue to rise unless crucial sustain-
able practices and energy conservation 
and management are implemented.
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CREST round-table at 
the Future Energy Show 
Philippines 2019
Reido Panaligan 

CREST will be holding a one-day 
round-table discussion (RTD) 
on sustainable energy on the 

fi rst day of the international Future 
Energy Show on May 20-21, at the 
event’s Energy Innovation Arena, 
SMX Convention Center, Mall of Asia 
in Pasay City.

The show is hosted by Terrapinn, 
an organizer of international shows, 
exhibits and conferences. It will be 
co-located with the 2019 Power and 
Electricity Show and the 2019 Solar 
Show, making the event the largest 

annual energy gathering in the coun-
try. The two-day event is expected to 
draw in more than 8,000 visitors. 

Under the theme “Promoting just 
energy transformation”, CREST will 
feature experts from the Department 
of Science and Technology (DOST), 
Green Architect Advocacy Philippines 
(GAAP) and Centre for Empower-
ment, Innovation and Training on 
Renewable Energy (CentRE). Manda-
luyong City and the Municipality of 
San Luis in Aurora Province, CREST 
partners who have received awards 

for best practices in renewable energy 
(RE) and energy effi ciency (EE), will 
also highlight their experiences. 

To participate, please email us 
at crestphilippines@gmail.com or 
sign up for a free entrance pass at: 
https://www.terrapinn.com/exhibition/
energy-series-asia/

Conferences
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Romblon electric coops plan 
for a green energy transition
The two electric utilities 

of Romblon Province – 
Romblon Electric Cooperative 

(Romelco) and Tablas Island 
Electric Cooperative (Tielco) – have 
announced their commitment to 
make the transition to renewable 
energy (RE).

They made the announcement 
during a one-day conference held 
on March 21, 2019 at the Romblon 
State University (RSU) in Tablas 
Island. The conference theme 
was “A Conversation Between 
Electric Coops, State Colleges and 
Universities, Local Governments, 
and Civil Society Organizations 
For a Green Energy Transition in 
Romblon”. It was organized by 
the Center for Policy Issues and 
Initiatives (CPII), a civil society 
organization.

Romelco’s vision of 90% RE/10% 
Others is now being implemented 
by its energetic general manager 

Engr. Rene Fajilagutan. Its current 
RE resources include a hydropower 
facility in Sibuyan Island, a solar 
hybrid facility in Cobrador Island, 
and a 900kW wind park in Romblon 
Island. Romelco has also started 
fi elding electric vehicles to start 
reducing pollution and carbon 
emissions from internal combustion 
engines.

Tielco, on the other hand, under 
the able leadership of its general 
manager Engr. Orville Ferranco, is 
bidding out its capacity requirements 
for Tablas and Carabao Islands to RE 
providers.

The conference participants 
were welcomed by RSU president 
Arnulfo De Luna, Odiongan mayor 
Trina Firmalo-Fabic, and Renee 
Magpantay-Tumaliuan, head of the 
climate program of the Friedrich 
Ebert Stiftung Philippine offi ce, 
which sponsored the activity.

Other morning speakers included: 
CPII Fellow Wilson Fortaleza (“Why 
Renewable Energy? Why Energy 
Democracy?”); CPII executive 
director Maitet Diokno (“Economic 
and environmental benefi ts of 
local ownership of decentralized 
renewable energy”); and RSU dean 
of the College of Engineering and 
Technology Bilshan Servañez (“Roles 
Universities and LGUs can play in the 
green energy transition”).

Afternoon speakers included 
Philippine Solar and storage Energy 
Association (PSSEA) president Tetchi 
Capellan (“Innovative RE Projects in 
the Philippines”) and CREST trustee 
Roberto Verzola (“The Energy Mix of 
the Future”).

A visit to the 900-kW Romelco 
wind park in Romblon Island was 
conducted the next day.
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CREST paper presented 
at the meeting of 

ASEAN-China think tanks
Roberto Verzola

CREST Chairperson Roberto 
Verzola was invited to present 
a paper to the Working Group 

on “Regional Cooperation for 
Sustainable Energy Development” of 
the Network of  ASEAN-China Think 
Tanks, which met in Hanoi, Vietnam 
on April 16, 2019. 

The meeting was attended by 
some 15 experts on renewable 
energy (RE) from ASEAN countries 
Cambodia, Laos, Malaysia, Myanmar, 
Philippines, Singapore, Thailand, 
Vietnam, and China.

The papers presented were:

“Energy Development Strategy in 
Laos” by Mr. Ekto Vongphakdy

“Efforts in Scaling Up RE for 
Sustainable Energy Development in 
Vietnam” by Dr. Nguyen An Tuan

“Cambodian Strategy for the 
Development of Energy” by Mr. 
Panharith Long

“Economic Feasibility and 
Stakeholders’ Perspectives of Rooftop 
Solar PV Self-Consumption Policy 
in Thailand” by Dr. Phimsupha 
Kokchang

“The Impact of Market-Driven 
Solar Growth on Philippine Energy 
Development Strategy” by Engr. 
Roberto Verzola

“Coal Industry in China: Still 
Critical, Along with Advances in 
Hydro and Solar Energy? (With 
Indonesian and Laotian Case 
Studies) by Prof. Lim Tai Wei

“Myanmar’s Energy Future: 
Towards a Sustainable Develoment” 

by Dr. Tin Htoo Naing

“Seven Insights for Vietnam’s 
Energy Transition in the Power 
Sector” by Ms. Truong An Ha

“The Belt and Road Initiative 
and Its Impact on Regional Energy 
Integration in Asia” by Assoc. Prof. 
Chen Shaofeng

“China-ASEAN Renewable Energy 
Cooperation: Policy Orientation and 
Institutional Design” by Dr. Dong 
Liang

“Sustainable Energy to Fuel: the 
Development and Conservation of 
ASEAN Regional Energy Economic 
Growth” by Prof. Ir. Dr. Rashid

“Carbon-free Energy Development 
Network in ASEAN and China: 
Challenges and Opportunities” by 
Ms. Do Mihn Tam and Ms. Nguyen 
Thi Hang

The meeting was hosted by the 
Diplomatic Academy of Vietnam 
(DAV) which was represented by 
Dr. To Mihn Thu of the Academy’s 

Centre for Security and Development 
Studies of the Institute of Foreign 
Policy and Strategic Studies.

In his paper, CREST chairperson 
Roberto Verzola focused on the 
continually declining prices of solar 
power technologies, resulting in 
consumer-driven solar deployment. 
Verzola pointed out that growing 
solar deployment will inevitably 
change the energy mix towards more 
flexible plants and fewer baseload 
plants. 

“The energy mix of the future 
will require flexible plants that can 
be shut down and started up at least 
once a day, because consumers will 
soon be getting most of their daytime 
electricity from their rooftops,” he 
said.

“Coal and nuclear power plants 
cannot be shut down once a day, and 
will therefore play a declining role in 
the energy mix of the future,” Verzola 
added.

He described the energy future as 
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“This is a gentle reminder to energy 
planners of ASEAN and China: if you do 
not take into account the future energy 
mix as described above, you may end up 
with stranded coal and nuclear power 
plant assets in the future.” – CREST 
Trustee Roberto Verzola



follows: 

“The energy mix in the future 
will change dramatically as solar 
prices continue to decline and 
consumers decide to put solar panels 
on their rooftops to enjoy cheap 
electricity during the daytime. The 
role of baseload plants will decline 
significantly, and flexible plants will 
eventually play a dominant role in 
the energy mix.

“The flexible plant to watch out 
for is the storage battery, which is 
now seeing dramatic price reductions 
as electric vehicles become 
mainstream.

“The evening peak on the 

other hand, can be reduced by 
LED lighting, which is also seeing 
dramatic price reductions.

“This is a gentle reminder to 
energy planners of ASEAN and 
China: if you do not take into account 
the future energy mix as described 
above, you may end up with stranded 
coal and nuclear power plant assets 
in the future.”

Verzola also tackled the debate 
whether the home grid should stay 
with alternating current (AC) or shift 
to direct current (DC). 

The CREST chairperson argued 
that he expected the future home 
to stick with AC for the following 

reasons:

- Almost every home appliance 
today needs AC;

- Heat losses are lower with AC 
than with DC;

- Changing to lower or higher 
voltages is simpler in AC than in DC; 
and

- New technologies wiill make 
possible AC solar panels and AC 
batteries, which will make possible 
true “plug-and-play”.

Verzola’s paper will be included 
in a book that will contain the 
proceedings of the meeting.
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Six Sorsogon towns 
go for renewables

Ryan Lucero

Six towns in the fi rst and second 
districts of Sorsogon province 
have banded together and 

declared their intention to go for 
renewable energy (RE) and energy 
effi ciency (EE).

The towns of Bulusan (Mayor 
Michael Guysayko), Irosin (Mayor 
Alfredo Cielo Jr.), Gubat (Mayor 
Sharon Rose Glipo-Escoto), Castilla 
(Mayor Joan Lorenzano), Donsol 
(Mayor Josephine Alcantara Cruz), 
and Pilar (Mayor Carolyn Sy Reyes) 
went through a year-long “Adaptive 
and Innovative Leadership Course” 
in 2017, which was attended by 15 
local executives from across the 
country. The six towns eventually 
called themselves “BIG LaSolar”.

The year-long course was orga-
nized by the Galing Pook Founda-
tion, under the sponsorship of Seaoil 
Foundation. GPFI gives awards to 
best practices by local governments. 
Its executive director Dr. Eddie Doro-
tan is himself a former Irosin mayor.

The course required each of the 
15 participating executives to iden-
tify their banner program. The six 
contiguous Sorsogon municipalities 
all chose an eco-tourism program.  
So they decided to band together to 
coordinate their efforts. 

Towards the end of the pro-
cess, the idea of supplementing the 
eco-tourism programs with renew-
able energy and energy effi ciency 
showcases emerged. 

As a result, the municipalities 
invited a group of RE experts and 
advocates, who have also banded 
together under the name CentRE 
(which means 100% RE), for a 
fact-fi nding visit to help them assess 
their resources and make plans for 
the future.

The CentRE team included 
representatives from Friedrich 
Ebert Stiftung, CentRE, Galing Poor 
Foundation and CREST, which are 
non-profi ts, the offi ce of Mayor Mari-
ano Tangson of San Luis, Aurora, and 
commercial solar companies WeGen 
and EASI.

Last March 4-8, the team trekked 
from river to river and visited poten-
tial solar PV sites to assess the RE 
resources of the six municipalities. By 
tapping their local renewable energy 
resources, the local executives hope 
to generate revenue, lower their cost 
of electricity, and enjoy a more stable 
supply of electricity in their province. 

Based on their fi ndings, the solar 
group of the team made the following 
initial suggestions: 1) focus initially 
on solarizing government buildings, 
hospitals, disaster response centers, 
public markets, and ports; 2) build 
solar charging stations for projects 

involved in tourism and public safety, 
such as electric vehicles and street 
lights; and 3) solarize cold storage fa-
cilities to make them less dependent 
on grid electricity.

The team’s small hydro group 
initially identifi ed two sites with great 
potential: a 300-kW site at Canjela 
Falls in the municipality of  Castilla, 
and a 2.2-MW site in Naglahao Falls 
in the municipality of Irosin, whose 
mayor has expressed commitment 
to fi nish the mini-hydro project by 
2021. 

The CentRE team also suggested 
the drafting of LGU resolutions and 
ordinances that can lead to low-
er electricity costs and charges by 
requiring electric coops to prioritize 
renewable sources and to implement 
energy effi ciency in every offi ce. 

Six municipalities in Sorsogon 
province are going renewable. Keep 
an eye on them!

Resource Assessment
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The AC vs DC debate
Roberto Verzola

Electricity usually comes on 
two wires. 

Electricity delivers di-
rect current (DC) when one of the 
wires is always positive and the 
other wire always negative. Batter-
ies and solar panels, for instance, 
deliver DC. By convention, the 
positive wire is usually red (think 
“red cross”) and the negative wire 
black. Following this convention is 
important for safety.

Alternating current (AC) is de-
livered when each wire alternates 
between positive and negative 
many times each second, usually 
60 in some countries like the Phil-
ippines, 50 in others. The typical 
household electrical socket, for 
instance, delivers AC. 

The most common way to gen-
erate electricity is from rotating 
machinery that naturally make 
electricity most simply in alternat-
ing form. It was also much simpler 
to transform electricity from low 
to high voltages and vice versa 
in alternating form, by using AC 
transformers.

In the early days, there was a 
big debate how the emerging elec-
tricity grid should generate and 
distribute electricity: should it be 
AC or DC? Thomas Edison favored 
DC while Nikolai Tesla favored 
AC. With the invention of the AC 
transformer and the AC induction 
motor, which quickly became in-
dustry workhorses, the debate was 
settled in favor of AC.

Thus, the electricity grid in 
every country in the world today 
delivers AC electricity exclusively. 

However, the natural output 
of storage batteries and solar 

panels remains DC. Today, many 
appliances and equipment require 
DC, including the ubiquitous 
mobile phones, computers, LED 
lamps, and most electronic gad-
gets. When the equipment being 
powered requires it, AC electricity 
must be converted to DC, losing 
some electricity in the process.

With the increasingly wide-
spread adoption of solar power, 
the AC vs DC debate has re-
emerged. It is being argued that 
the future of electricity is DC 

because it is the form that 
most electronic equipment use. 
When I talked to a China-based 
global supplier of solar panels 
and inverters, they said that their 
company was preparing for a DC 
future. Another Singapore-based 
retail provider of electricity also 
insisted that DC is more effi cient 
than AC. 

I will argue in this piece that 
AC, not DC, is the way to go, espe-
cially in the solar industry. This is 
an important debate, because con-
sumers who bet on a losing stan-
dard can end up with expensive 
equipment that become obsolete 
very quickly.

One strong pro-AC argument is 
that almost every home appliance 

today runs on AC. DC appliances 
are harder to fi nd, and they tend 
to be more expensive. Thus, unless 
they see a very strong reason to 
junk their AC appliances and 
abandon the current AC standard, 
consumers are bound to stick with 
it.

Let us talk about effi ciency 
next. 

Globally, there are only two 
standard AC voltages for house-
holds: 100-120V or 220-240V. 

Within one country, only one of 
these is usually followed, which 
makes things very simple. Many 
appliances nowadays are smart 
enough to work under either 
standard, and can be plugged into 
any outlet that supplies anything 
between 100-240 volts AC.

There are more DC voltage 
standards. Individual batteries 
and solar panels may be 12V, 24V, 
48V or even higher for large solar 
arrays. 

A high-voltage appliance will 
have much lower losses than a 
low-voltage appliance of the same 
power consumption, because loss-
es decrease as the square of the 
increase in voltage. For instance, 
a 500-watt, 240V appliance will 

Future Energy
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“I will argue that AC, not DC, is the way to 
go, especially in the solar industry. This is 
an important debate, because consumers 
who bet on a losing standard can end up 
with expensive equipment that become 
obsolete very quickly.”



only have ¼ (the square of ½) 
of the losses of a 500-watt, 120V 
appliance. Thus, the latter will be 
four times less efficient. Lower 
voltages will even be more ineffi-
cient. A 24V appliance, for in-
stance, uses 1/10 the voltage (and 
10 times the current) of a 240V 
appliance of the same power con-
sumption. It will therefore waste 
100 times more electricity. 

There is really no way around 
this inefficiency dilemma of 
low-voltage applications, which 
is dictated by the physics of elec-
tricity. But isn’t this a high vs low 
voltage issue rather than an AC vs 
DC issue? Since staying with AC 
standards means using higher volt-

ages (100-240V), while shifting to 
DC standards means using lower 
voltages (12-48V), it is an AC vs 
DC issue too.

Whether it is AC or DC, elec-
tricity must be transformed up or 
down in voltage, for various appli-
cations. The simplest transformers 
(wires wound around an iron core) 
work only with AC. Transforming 
DC voltages requires more expen-
sive electronics. Any efficiency 
difference between AC and DC 
voltage transformers, which will 
probably in the range of a few percent 
only, is dwarfed by the huge efficiency 
difference between high-voltage AC 
and low-voltage DC.

Low-voltage efficiency can be 
improved by using larger wires but 
this will increase the cost signifi-
cantly.  DC efficiency can be im-
proved by raising operating volt-
ages to similar levels as current AC 
standards. However, high-voltage 
DC is inherently more dangerous 
than AC. Notice the sparks when 
you connect or disconnect a load 
to/from a 12V battery terminal? 
They become dangerous electric 
arcs when higher voltages are in-
volved. Since AC voltages are close 
to zero 50/60 times per second, 
the probability of dangerous arcs 
is lower. AC switches can also be 
made smart enough to turn on/off 
during the zero-crossings, mini-
mizing the risk of arcing.

Another powerful pro-AC argu-
ment: the potential simplicity for 
consumers will make possible true 
plug-and-play operation for solar 
panels and batteries.

Imagine a solar panel that 
comes with its own grid-tie in-
verter (such inverters are called 
microinverters). If the microin-
verter is made part of the solar 
panel assembly, then the output 
of the assembly is already stan-
dard AC. Conceptually, the whole 
solar panel assembly is now an 
AC solar panel. If the output 
wires of this AC panel terminates 
in a standard male electric plug, 
it can simply be plugged into a 

standard household socket. This 
is true plug-and-play. Such AC 
panels can be installed by home-
owners themselves, just as com-
puters today do not need install-
ers to set them up. The Korean 
company LG already makes such 
panels. Once the microinverter 
electronics are put into an inte-
grated circuit (IC) and made in 
the millions, they will cost very 
little, just as microprocessors 
today cost only a dollar or two.

Now, imagine a battery as-
sembly, with a built-in charge 
controller and grid-tie invert-
er, so that it is smart enough to 
know when to charge itself from 
an AC source and when to send 
out AC to the same AC source. 
Conceptually, the whole battery 
assembly is now an AC battery. 
This AC battery can terminate 
in a standard male electric plug, 
that can simply be plugged into 
a standard household socket. 
Again, this is true plug-and-play. 
Such AC batteries can be installed 
by homeowners themselves. I 
have not seen such AC batter-
ies on the market yet, but some 
uninterruptible power supplies 
(UPS) are already moving into 
this direction. It is likewise easy 
to imagine the battery’s charge 
controller and grid-tie electronics 
put into a microchip and made in 
the millions, bringing down their 
cost dramatically.

Nikolai Tesla (the inventor) 
was right. Grids, including micro-
grids and home grids, should stay 
with AC.
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“New technologies have made AC 
solar panels and AC batteries possible, 
making these home grid components 
true plug-and play.”
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17,918 sitios still need
to be electrified

Roberto Verzola

At the start of 2018, more than 
17,900 sitios still needed 
to be electrified, according 

to data released by Ernesto 
Silvano Jr., head of the Office of 
Renewable Energy Development 
of the National Electrification 
Administration (ORED-NEA). 
Of these, 1,702 sitios cannot be 
reached by any grid, and therefore 
need off-grid electrification, he 
said. 

President Duterte wants to fully 
electrify all sitios before his term 
ends, according to NEA. 

The full list of sitios that have no 
electricity yet is available at NEA.

Indeed, CREST fully agrees that 
providing electricity to families 
who still have no access to the grid 
should get the highest priority from 
the government.

CREST has calculated the cost of 
some energy services to households 
who have no electricity, and the 
results are truly shocking. We used 
the levelized cost of electricity 
(LCOE) method, which allows 
comparison among electric- and 

Off-Grid

non-electric services.

With the LCOE for LED lighting 
and solar rooftops added for 
comparison, the results are shown 
in the following table:

Let us look at the costs that non-
electrified households face:

A pressurized gas lamp (usually 
called a “gasera”), which uses both 
gas fuel and whose wick (“gasa”) 
must be regularly replaced, costs 
the equivalent of P111.42/kWh, 
more than ten times the cost of 
electricity from the grid.

A gas lamp made from an 
ordinary softdrink or beer bottle 
with a cotton strip as its wick costs 
P1,667/kWh, more than 150 times 
the cost of grid electricity.

Using four dry-cell batteries 
for a transistor radio in fact costs 
P3,472/kWh, more than 300 times 
the grid cost.

A candle for lighting actually 
costs P5,000/kWh, or 500 times 
the grid cost.

Cellphone charging easily takes 

the cake. A 15-minute charge for 
ten pesos, results in an LCOE of 
P40,000/kWh, or 4,000 times the 
grid cost!

So, in fact, those who are not 
connected to the grid are forced to 
pay truly exorbitant prices to get 
the same energy services that grid-
connected households enjoy for 
only around P10/kWh.

As we keep on saying, it is very 
expensive to be energy-poor.

A solar-plus-batteries 
arrangement that will cost 
consumers more than P20/kWh 
will still be better than the costs 
that unelectrified households face 
today.

We therefore completely agree 
with the Duterte administration: all 
unenergized sitios and households 
should be helped, so that they can 
have access to electricity. 

The sooner, the better. Certainly 
before the president's term ends.
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Replace with 
LED lamp

Rooftop 
solar

Grid Pressurized 
gas lamp

Home-made 
gas lamp

Dry-cell batteries Candle Phone-charging

Capex  75,000  2,500  250   
O&M  75,000  15     
Lifetime Cost 250 150,000  24,400 10 250 10 10
Hrs/day 6 3.6  5 3 4 2 0.25
Days/year 365 365  365 1 30   
Years 2 20  4  1   
kW equivalent 0.025 1  0.03 0.002 0.0006 0.001 0.001
Lifetime kWh 109.5 26,280  219 0.006 0.072 0.002 0.00025

LCOE (P/kWh) 2.28 5.71 10.00 111.42 1,667 3,472 5,000 40,000

Table 1
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A power development 
plan for Quezon province

Anti-coal campaigners in 
the province of Quezon 
could not, in the past, give 

a detailed response whenever 
coal advocates presented them 
this argument: “We need coal 
power plants in order to enjoy 
affordable and reliable electrical 
service. If you do not want 
coal, do you have a detailed 
alternative plan that will not 
result in brownouts or expensive 
electricity?”

The Southern Tagalog office 
of Tanggol-Kalikasan (TK), a 
non-government organization 
of environmental lawyers and 
advocates, asked CREST to draft 
such a plan, which CREST did 
over the first quarter of 2019. 
Now, anti-coal campaigners can 
say: “Yes, we do have such a 
plan!”

A draft of the document 
“A Low-Carbon Scenario for 
the Electricity Sector in the 
Province of Quezon” was 
presented on April 5 at a 
conference of anti-coal and 
pro-RE campaigners as well 
as academic and government 
observers in Tayabas, Quezon. 
It covers only the service areas 
of Quezelco I and Quezelco II. 
The Meralco service area can be 
covered in a separate study.

After incorporating feedback 
from the conference, CREST 
submitted to TK the final 
version on April 18, giving TK 
enough time to present the 

alternative plan and solicit 
commitment from candidates 
for the May 13 local elections. 
For CREST, the plan will 
become a template for other 
local power development plans, 
and will continue to be work-in-
progress.

The Quezon low-carbon 
power development plan was 
realistic enough not to advocate 
the immediate closure of all coal 

plants. Instead, it recommended 
that no new fossil-based plants 
should be built, and those in 
the planning stage should be 
cancelled. This will result in a 
gradual phaseout of existing 
fossil-based plants, as they 
reached the end of their useful 
life. The plan proposed a mix of 
non-fossil energy sources that 
will provide enough affordable 
and reliable electricity, to take 
up the slack in supply that a 

Figure 1. Combined 24-hour demand profi le of the two service areas

“The plan recommends that no new fossil-
based plants should be built, and those in 
the planning stage should be cancelled. 
This will result in a gradual phaseout 
of existing fossil-based plants, as they 
reached the end of their useful life.”
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gradual fossil phaseout will 
create.

We present below some 
excerpts from the plan:

The electricity situation 
in the Quezelco I and II 
service areas: 

Quezelco I covers 22 
municipalities in the 3rd and 4th 
districts of Quezon Province. 
All barangays are energized, but 
10% of sitios/puroks and 17% of 
potential customers still have no 
access to electricity. Quezelco II 
covers 8 municipalities in the 1st 
district. Only 99% of barangays are 
energized; 11% of sitios/puroks and 
22% of potential customers still 
have no access to electricity.

Demand projections:
The horizontal axis is in hours, 

from 0 (midnight) to 23 (11 p.m.). 
The vertical axis is the demand as 
a fraction of the combined peak 
demand (38.5 MW) of the two 
service areas.

From the demand profi le, 
we can see that the minimum 
demand (also called the base 
load), occurs at around 7 am. 
Minor minimums occur at 4am 
and 5pm. The system peak occurs 
around 8 pm, and minor peaks 
occur at around 5 am and 3 pm. 
This is the typical demand profi le 
in rural areas.

We infer from this graph a 
base load of around 18.87 MW as 
of end-2017. This is the level of 
capacity that must be available 
24 hours a day, seven days a 
week (24/7). The peak load, for 
which end-2017 data was directly 
available from the two electric 
coops is 44.28 MW.

The projections for the 
combined service areas are 
presented in the following graph:

Types of power plants: 
baseloads, flexibles and 
variables

The 24-hour demand profile 

can be split roughly into two 
sections: the section below the 
minimum demand, and the 
section above the minimum 
demand.

The section below the 

minimum demand is called the 
base load. This load is present 
24 hours a day, seven days a 
week (24/7). The section above 
the minimum demand varies 
continuously and is absent 

Figure 3. Two types of load: base load (constant 24/7) and variable load (changing, 
and may disappear at least once a day)

Figure 2. Projected consumption and generation (MWh), 2017-2030

“All barangays in the Quezelco I service 
area are energized, but 10% of sitios/
puroks and 17% of potential customers 
still have no access to electricity. Only 
99% of Quezelco II barangays are 
energized; 11% of sitios/puroks and 
22% of potential customers still have no 
access to electricity.”
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during some parts of the day. 
Some of this variable load is 
not present around 4 am and 
again around 7am. In the higher 
portion of this variable load, the 
demand is present only around 
around 7-9 pm.

This is a crucial difference.

Power plants servicing 
the base load – the baseload 
plants – must run 24/7. Power 
plants servicing the variable 
load – the flexible plants – must 
shut down at least once a day 
and must vary their output 
continuously to match the 
demand.

In addition to baseloads 
and flexibles, there is a third 
category of power plants. 
These are the variable-output 
plants, such as solar and wind 
plants. Their output is time- 
and weather-dependent and 
therefore varies all the time. 
Thus, they cannot be used either 
as baseloads for 24/7 duty, or 
as flexibles whose output can be 
shut down or started up under 
operator or automatic control. 
These variable-output plants 
nevertheless play an important 
third role in the energy mix, 
because they have no fuel cost. 
And since the power plants 

with no fuel get higher priority 
in dispatch, the output from 
variable plants are dispatched 
first, whenever this output 
is available. Whenever their 
output is not available (when 
the sun is out, or when the wind 
is down), the flexibles must take 
over.

Energy planning basically 
involves determining the right 
mix of baseloads, flexibles, and 
variables in the energy mix of 
a country (or a geographical 
area like a region, province, 
district, municipality or an 
electric coop's service area), 

to ensure a reliable supply of 
electricity that is also affordable 
to lower income groups as well 
as ecologically-friendly.

In the national grid today, 
energy planners have allotted 
around 70% of capacity to 
baseloads and the rest to 
flexibles. Variables like solar 
and wind only have less than 3% 
share in the mix. The Philippine 
Energy Plan assumes that the 
70% share of baseloads in the 
mix will remain until 2040.

Drivers that will change 
baseload, fl exible and 
variable shares in the 
electricity mix

The driver of this change in 
energy mix is the continually 
dropping prices of solar and 
wind energy. The global trend 
in solar prices in Figure 4 – a 
ten-year trend – has continued 
to hold until today. This trend 
an 18% decrease in solar prices 
every year, even better than the 
9%/year average decrease in the 
previous three decades.

We know that this decreasing 
trend will continue into the 
future because of a parallel 
trend, this time in solar 
research laboratories. 

Solar conversion efficiencies 
in research labs have already 
exceeded 40%, while the best 
commercial solar panels have 
efficiencies of 21% or less. 
Once these research results are 
commercialized in the future, 

Figure 4. Global average module price, 2009-2018

Figure 5. Impact of solar penetration rate on the electricity mix
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we can definitely expect the 
downward solar price trend to 
continue.

The other dramatic driver 
for future changes in the 
energy mix is the rapidly 
declining prices of storage 
batteries, lithium batteries 
in particular. The 17% per 
year decline, averaged over 
five years, is coming from 
a recent development that 
can be expected to continue 
in the future. This is the 
mainstreaming of electric 
vehicles (EVs) in the highly 
developed countries of Europe, 
North America, Japan, 
South Korea, and China. The 
automobile industry is an 
extremely competitive industry 
that includes some of the 
world's biggest corporations. 
And the heart of every electric 
vehicle is its storage batteries. 
As these countries shift to 
electric transport, we can 
expect rapid developments 
as well as dropping prices in 
storage batteries, which will 
also provide cheap storage to 
the energy sector everywhere.

Future changes in the 
electricity mix

Our conclusions below 
are based on a simulation of 
0-100% solar penetration in 
the energy mix, in 5% steps. 
Based on our simulation, 
we summarize the impact of 
increasing solar penetration 
(which, it must be emphasized, 
will be market-driven) in the 
figure below:

The horizontal axis 
represents solar penetration 
as a percentage of the peak 
demand. (The simulation 
was done in 5% steps.). The 
vertical axis represents the 
share of each power plant type 
(baseload, flexible, and solar) in 
the energy mix.

As the solar penetration rate 
increases, the flexibles (peaking 
and mid-range) are affected 
first, while the baseloads are 
not affected at all. As solar 
penetration reaches 25%, the 
solar share starts eating into 
the baseload share.

At higher solar penetration 
rates, the baseload share 
declines steadily while the 
flexibles gain in importance 
once more. At  90% solar 
penetration rate and higher, 
the energy mix is split 67-
33 between flexibles and 
solar, with baseloads having 
practically no role at all.

The most important 

conclusion from this simulation 
is that we should anticipate 
a declining role for baseload 
plants and a rising role for 
variable-renewable and flexible 
plants.

The proposed energy 
mix in Quezelco areas

We summarize in the 
following figure the proposed 
energy program for the 
Quezelco I-II area:

The mix is initially split 
70-30 between baseloads and 
flexibles at the start of 2020. 
By end-2030, the share of 
baseloads in the generation mix 
(MWh) will have gone down 
from 70% to 30%. Flexible 
share will have gone up from 
30% to 53%, and the solar share 
will have risen from essentially 
zero to 17% of the generation 
mix.

This plan will stop all new 
coal plant constructions, but 
will allow operating coal plants 
to continue until they reach the 
end of their useful life (around 
25 years). It will significantly 
exceed our country's 
international carbon reduction 
commitment (2.8% reduction 
per year provincial target vs 
our international commitment 
of 2% reduction per year). It 
will fast-track the deployment 
of solar energy throughout the 
province.

Figure 6. Proposed energy mix (MWh), 2020-2030

The mix is initially split baseloads (70%) 
and fl exibles (30%) at the start of 2020. 
By end-2030, the share of baseloads in 
the generation mix (MWh) will have gone 
down from 70% to 30%. Flexible share will 
have gone up from 30% to 53%, and the 
solar share will have risen from essentially 
zero to 17% of the generation mix.
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Baseloads. The baseload 
share will be provided by 
geothermal plants as well as 
fossil-fuelled plants that have 
not yet reached the end of their 
useful life. 

Note that Quezon Province 
has far more baseload capacity 
than it actually needs. The 
Province is hosting coal 
plants whose output are 
not for its residents but for 
other provinces and regions. 
The province's geothermal 
resources, plus additional 
biomass-fuelled power 
plants, should be able to 
meet the 17.4.8 MW baseload 
requirement by 2030.

Solar. A single 60 MW 
solar farm can easily provide 
the 59.2 MW required in the 
plan. However, it would be 
better to spread out the 59.2 
MW solar target among the 32 

municipalities (934 barangays) 
covered by the two service 
areas. This means 1.85 MW 
per municipality or 64 kW per 
barangay. At around 7 sqm per 
kW, 64 kW will require 445 
sqm of rooftops per barangay. 
Assuming 1-2 kW solar per 
rooftop, the Province should 
be able to identify some 50 
rooftops per barangay and to 
exceed this target easily.

Flexibles. The flexible 
plant target is the most 
challenging. Flexibility can 
be provided by hydroelectric 
facilities (operated in flexible 
mode), generating plants 
powered by natural gas, 
methane, biogas, synthetic 
gas from gasifiers, and other 
power plants whose output 
can be ramped up or down 
under operator control and 
which can be shut down at 

least once a day. Flexible 
plants are categorized based 
on their response speed. Slow 
flexibles need up to a few 
minutes for full response, 
others a few seconds. Battery 
storage can respond almost 
instantaneously. 

Energy efficiency 
and conservation. The 
province should also launch 
an ambitious energy efficiency 
and conservation program that 
can consist of the following: 
a) aggressive promotion of 
LED lighting; b) promotion 
of variable-speed motors 
for cooling, ventilation and 
airconditioning; c) campaign 
to switch off unnecessary 
loads when a power outage is 
impending. 
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A social media campaign to switch off  unnecessary loads
Brownouts are a fact of life in many rural areas. Even where they are currently rare, occasions still 

arise when brownouts are necessary while damaged infrastructure or equipment are being repaired.

We propose here a social mechanism for dealing with brownouts that can at the same time form the 
core of a DRR communication system if none exists in an area at the moment. The approach we propose 
is called SWITCHOFF. The key to this mechanism is instant feedback to electricity consumers through a 
single graphic updated at least every minute but preferably more often, which shows that status of demand 
and supply in a grid. This graphic is made available through social media, cable TV, smart phone apps, and 
other means of getting a graphic to consumers.

A sample graphic is shown below:

Graphic panel to be displayed on cable TV and social/traditional media screens

The graphic's left panel shows 
the state of supply (upper line) 
and demand (lower curve). 
An outage has occurred in the 
supply, and demand is creeping 
up. Once it passes the supply 
line, some demand must be shed 
(i.e., disconnected), resulting in a 
brownout. 

At this point, the grid operator 
should use all available media to 
encourage electricity consumers to 
monitor the graphic regularly and 
to switch off  unnecessary loads. 
At least some consumers can be 
expected to respond to this call.

The graphic's right panel 
shows the grid's five sub-
sectors, and their level 
of response to the call to 
switch off. The shorter bars, 
representing conscientious sub-
sectors, have responded well 
and thus are significantly below 
their business-as-usual (100%) 

consumption. The longer bars 
represent sub-sectors that are 
showing a lower response, and 
are still close to their BAU 
consumption.

When the demand curve 
(on the left panel) hits the 

supply line, the sub-sector that 
has responded least (i.e., the 
longest bar) gets the brownout. 
If the responses are sufficient 
to reduce demand so that its 
curve does not hit the supply 
line, even the sub-sector with 
the longest bar is spared from a 
brownout.

We reiterate that the key to 
the success of this mechanism 
is instant feedback: those who 
respond immediately see their 
% usage drop, compared to 
the other sub-sectors. Anyone 
can see that switching off 
unnecessary loads is a superior 
option to a total power outage. 
The decision to switch off will 
be a no-brainer.

This mechanism can also 
be used during typhoon and 
other disaster recovery, when 
a grid finds itself short of 
electricity supply. The approach 
is a perfect example of media-
enabled social cooperation for 
the common good.

“The key to the success of this mechanism 
is instant feedback: those who respond 
immediately see their percentage usage 
drop, compared to the other sub-sectors. 
Anyone can see that switching off  
unnecessary loads is a superior option 
to a total power outage. The decision to 
switch off  will be a no-brainer.”
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