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Editorial

Manuel V. Pangilinan, MVP to 
many, represents the business 
interests in the Philippines of 
the Indonesian Salim group. 
His companies control Meralco, 
the biggest electric utility in the 
country. 

Although MVP represents 
Indonesian interests, he is also 
a Filipino. So, we address this 
message to him, appealing to his 
love of country and its people.

Dear Mr. Pangilinan,

You can read in this issue how 
Meralco has put up barriers 
against the deployment of solar 
panels on Philippine rooftops, 
engaging in dubious business 
practices such as double-
charging its customers through 
uni-directional meters and 
ignoring the spirit and the letter 
of the law by imposing net billing 

instead of net metering.

You can also read in this issue the 
impacts of continued reliance on 
coal and other fossil fuels, which 
has resulted in rapid global 
warming and what the youth call 
a “climate emergency”. Typhoon 
Yolanda is a portent of the things 
to come, if we don’t act soon and 
act quickly. “Act as if our house 
were on fi re,” as the youth say.

You may make a lot of money 
by engaging more coal plants to 
produce electricity for Meralco 
to sell to consumers. But you are 
doing so at the expense of those 
who are most vulnerable to the 
impacts of the climate crisis 
as well the local pollution that 
aff ects the host communities of 
coal plants.

It should not only be about 
money. After all, I’m sure, you 

Mr. Pangilinan, please tell Meralco 
to remove all those barriers to 
solar rooftop deployment!
Roberto Verzola

already have enough to last you 
many lifetimes. It should also be 
about the safety and welfare of 
your fellow Filipinos. Between a 
200 MW coal power plant and 
a million rooftops with 1 kW 
of solar panels each, the choice 
should be obvious.

Even if it were only about money, 
there is money to be made in 
solar and fl exible plants too, as 
your solar and hydro business 
units can tell you. And in electric 
vehicles too.

If you need more convincing, we 
can meet with you anytime. You 
can bring your trusted Meralco 
executives, and we can sit down 
to discuss together what is best 
for the Filipino people.

Respectfully yours,

Roberto Verzola

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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Uni-directional meters: 
the worst barrier to 

solar adoptions

At the top of our list of the worst 
barriers to solar deployment 
is the uni-directional electric 

meter. Some of the country's biggest 
electric utilities have been replacing 
their analog bi-directional meters 
with uni-directional meters for some 
time. 

A bi-directional meter runs 
forward when a grid-connected 
solar owner is using electricity from 
the utility. This happens not only 
at night, but also in the daytime if 
the solar panels are not producing 
enough electricity to meet the total 
demand of the solar owner. Then 
part of the daytime need has to be 
filled by the utility. Electricity flows 
from the grid into the home, so the 
bi-directional meters runs forward, 
as it should.

A bi-directional meter runs 
backward when a grid-connected 
solar owner is sending out 
electricity to the grid. This happens 
when the solar panels are producing 
more than the solar owner's total 
demand at that moment. The 
surplus electricity will find a path 
of least resistance. This is based 
on the laws of physics, and not 
on any institutional rule or utility 
permission. Electricity, like water, 
simply behaves this way. The path 
of least resistance for surplus power 
from solar panels are the nearest 
neighbors' electrical appliances 
which are turned on. 

So, to the extent that a solar-
owner's bi-directional meter runs 
backward from the export of 
electricity, the exported electricity 
makes the neighbors' electric meters 
run forward, registering the exported 
electricity as combined consumption 
by the neighbors. 

Thus, a bi-directional meter, 
whether the new digital types or 
the old analog ones, are good. They 
are perfectly compatible with the 
provisions of net metering by the 
Philippine Renewable Energy (RE) 
Act. The backward  turn of the bi-
directional meter offsets/cancels 
an equivalent amount in kilowatt-
hours of previous consumption by 
the solar owner. The exported solar 
electricity is in turn sold by the utility 
to neighbors at full retail price, 
recovering all the costs of the offset 
amount. 

Future grids can expect more and 
more consumers to produce their 
own electricity, most commonly 
from solar panels. Some of these 
consumer-produced electricity will 

be exported to the grid when these 
consumers produce more than they 
consume, usually on a cloudless 
midday. Grids today already 
experience this bi-directional flow of 
power, and more so in the future, as 
solar prices drop.

So, by retaining the old bi-
directional analog meters or by 
installing new bi-directional digital 
meters, an electric utility is preparing 
itself for the future.

What happens if the solar owner 
happens to have a uni-directional 
electric meter instead?

The uni-directional meter runs 
forward whether the solar owner 
is importing grid electricity or 
exporting surplus electricity from 
his solar panels. Thus, instead of 
being credited for his exported 
kilowatt-hours, as the RE Act and its 
Implementing Rules and Regulations 
(IRR) say, he is being charged the 
full retail price for these exported 
surplus. This is bad enough. But the 
exported surplus also registers on 
the neighbors' electric meters. Thus, 
the neighbors are also charged the 
full retail price for that export, for 
which the solar owner has already 
been charged!

It is a scam, pure and simple.

This is what electric utilities 
that have installed uni-directional 
meters are inflicting not only to grid-
tied solar owners but also to their 
neighbors.

Worse, electric utilities that 
install uni-directional meters are 
also squandering their stockholders' 
money by buying obsolete 
equipment and making a backward 

“Instead of being credited for his exported 
kilowatt-hours, the solar owner is being 
charged its full retail price. This is bad 
enough. But the surplus also registers 
on the electric meters of the nearest 
neighbors, who are again charged its full 
retail price. It is a scam, pure and simple.”

Solar
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move to the past, a past when 
their customers simply consumed 
electricity and never produced any 
(except during power outages).

Suppliers of electric meters will 
make money selling obsolete uni-
directional meters to the utilities, 
and will make money again when 
they sell bi-directional meters to 
these utilities in the future, when 
utilities have no more choice but to 
adapt to a bi-directional grid. 

In short, uni-directional electric 
meters are bad. Really bad.

The Department of Energy and 
the Energy Regulatory Commission 
should ban the installation of uni-
directional meters, because they 
scam grid-connected solar owners 
and their neighbors. These two 
government agencies should ask 
every utility for an inventory of the 
number of uni-directional meters 
the latter have installed and order 
these utilities to replace them with 
bi-directional meters as soon as 
possible. The scam should stop 
immediately!

Rooftop owners who are aware 
of this scam will obviously avoid 

installing solar panels on their 
rooftops. Because they are such a 
deal-breaker, uni-directional meters 
are a big barrier to solar deployment.

Undersizing a solar installation 
will not stop the scam either. As 
long as a grid-connected solar panel 
is installed on one's rooftop, there 
will be occasions on cloudless days 
when most of the loads in the home 
are turned off, including appliances 
that are always plugged in, such 
as refrigerators. Remember that 
refs and air cons are thermostat-
controlled. They turn on or off 
depending on the temperature and 
the thermostat setting. And these 
are usually a home's biggest loads 
(as well as appliances with heating 
elements). Especially when most of 
the family is out of the house, solar 
panels could be exporting some 
surplus production to the grid, with 
the solar owner ending up with 
additional charges instead of the 
expected savings.

There are other workarounds, 
like buying an export limiter, or 
switching to a more expensive 
inverter with a built-in limiter, and 
then using the surplus electricity to 
charge a battery or simply dumping 

this surplus. But these workarounds 
force solar owners to incur 
additional unnecessary expenses. 
They therefore contradict the basic 
principle that we should try to 
produce electricity at the least cost. 

Some electric utilities offer a 
way to avoid this scam: they offer 
to replace the uni-directional meter 
with a bi-directional one if the solar 
owner enters into a contract with the 
utility. The contract is supposedly a 
net metering contract.

Unfortunately, the contract 
usually includes additional 
provisions that impose new 
additional charges on the customer. 

In subsequent pages, we will 
explain the effects of this supposed 
“net-metering” contract between 
the consumer and the utility: the 
money which the prospective solar 
owner expects to save due to lower 
electricity charges instead ends up 
going to the utility.
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Bi-directional meters 
enable net metering … not!

Solar

Uni-directional electric 
meters are like electrified 
barbed wires that confine 

villagers inside a hamlet. 
Utility customers are locked 
in, unable to take advantage of 
the cheap solar electricity that 
one gets from a simple grid-
tied configuration. Anyone who 
tries climbing over the wires 
gets electrocuted. Instead of 
enjoying solar savings, they are 
punished severely and charged 
for trying to share their surplus 
with neighbors.

Utilities offer to replace the 
electrified barbed wires with a 
bi-directional electric meter, so 
that the customer can avail of the 
benefits of net metering. But the 
offer of release from confinement 
comes with a cost:

- the customer has to pay for the 
bi-directional meter – which the 
electric utility should be installing 
anyway to prepare itself for the 
smart grid of the future;

- the customer has to pay for 
impact studies – which the utility 
should also be doing anyway to 
prepare itself for the future;

- the customer has to pay for new 
and higher net metering charges; 
and

- some utilities also insist that the 
customer get a city hall/municipal 
electrical permit, another 
unnecessary requirement for small 
installations that involve about as 
much power as an electric range, 
a wall-type air conditioner, or a 
booster pump.

If the customer, eager to 
solarize his rooftop to save on 
electric bills and become more 

Earth-friendly, signs the net 
metering contract with the utility 
anyway, he is still in for a big 
disappointment.

The agreement that the 
customer actually signs is not a net 
metering contract, but a net billing 
contract!

That is a big difference.

Net metering, as provided 
by the Renewable Energy 
Act, its Implementing Rules 
and Regulations, and the net 

metering guidelines of the Energy 
Regulation Commission, requires 
electric utilities to charge its 
customers only the difference 
(or net) between the customer’s 
kilowatt-hour (kWh) consumption 
and the customer’s solar surplus 
that she exports to the grid. Thus, 
a solar owner can use her daytime 
solar surplus to offset an equal 
amount of nighttime consumption. 
There are no ifs or buts about 
this: the RE Act, its IRR and the 
ERC rules and crystal-clear: net 
metering means offsetting kWh of 
electricity. 

But the contract that the 
customer is told to sign is actually 
a net billing contract. The utility 

will price its electricity at retail, 
and the solar owner’s surplus 
lower (at its average generation 
cost, which is roughly half of 
retail). The offsetting is done with 
pesos, not with kWh, contrary to 
law.

Having gotten out of the uni-
directional meter barbed wire, the 
customer signs a “net metering” 
contract only to find himself locked 
into another unfair arrangement 
where the utility, through 
various utility charges, gets first 

collection rights to the customer’s 
prospective solar savings, and then 
the customer has to sell his solar 
surplus at half the price of what 
the utility is charging him.

Despite this clear violation of 
the RE Act, we have not heard a 
peep nor a squeak from energy 
officials, either from the executive 
or the legislative branch.

No wonder, despite the 
declining costs of solar, the spread 
of solar in Philippine rooftops has 
occurred at a glacial pace.

“But the contract that the customer is told 
to sign is actually a net billing contract. 
The utility will price its electricity at retail, 
and the solar owner’s surplus lower (at its 
average generation cost, which is roughly 
half of retail). The offsetting is done with 
pesos, not with kWh, contrary to law.”
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Unnecessary electric 
utility charges discourage 

solar adoption

Solar

When trying to get out 
of the confinement 
imposed by uni-

directional electric meters, utility 
customers are given another 
option: sign a net metering 
agreement with the utility.

Unfortunately, this option 
involves lots of utility charges, 
some of which the customer has 
to pay even before he realizes a 
single centavo of savings from 
his solar investment. In effect, 
the utility gets prior rights to the 
customer’s savings, and only when 

the utility is satiated will it let the 
next round of savings go to the 
customer. The other utility charges 
are recurring charges, such as 
monthly distribution supply and 
meter reading charges, which are 
ridiculously bloated, as we will show 
here.

The first of the utility charges 
are for impact studies. Meralco, for 
instance, imposes this requirement. 

The distribution impact study 
(DIS) applies to all net metering 
customers, including the smallest 
ones who may install only a 300-

watt grid-tied system. The charge 
started at P20,000. This later 
went down to P9,000 for smaller 
installations, which further went 
down recently to P1,900. Meralco 
continues to charge higher amounts 
for larger installations. This study is 
supposedly needed to determine the 
impact of an own-use solar facility 
on Meralco’s grid. 

Let us say that Meralco charges 
a customer for a 1-kW DIS. The 
problem is that if neighbors also 
want to install a similar system, 
each neighbor will also be charged 
the same amount. If thousands 
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of customers each wanted a 1-kW 
system, each will need to pay as 
well. Shouldn’t Meralco just do the 
DIS once, for various levels of solar 
penetration, and be done with it? 
After all, it needs these studies to 
prepare itself for the future, so it 
should in fact carry the cost of these 
studies. In fact, the U.S. Agency for 
International Development (AID), 
had already commissioned such a 
study, which concluded that the grid 
can absorb up to 50% renewable 
energy with little problem.

The distribution asset study 
(DAS) applies only to larger 
facilities, and it can exceed 
P100,000. There are two aspects to 
this charge: i) the study itself; and 
ii) the cost of any necessary upgrade 
to the utility’s distribution lines or 
transformers.

In fact, the impact of a rooftop 
solar installation on grid facilities 
is generally positive, because a 
solarized roof is a demand-side 
measure that reduces overall 
demand on the grid. As rooftop 
solar panels produce more 
electricity, the solarized household 
needs less electricity from the 
grid, which reduces the load on 
distribution lines and transformers, 
a good thing for utilities because 
these assets will run cooler. If the 
panels produce more electricity 
than what the solarized home or 
building can consume, then the 
surplus is exported to the grid, 
which starts loading the distribution 
lines and transformers again. If the 
surplus is so high that it equals the 
consumer’s load, the distribution 
lines and transformers that serve 
the customer will simply be loaded 

once more to the same amount that 
was designed for that customer. 
The assets can be exposed to higher 
than their designed loads only if 

customers install panels that are 
more than twice their peak demand. 
But customers will usually install 
solar capacity only up to their peak 
demand – usually less. So the 
customer will never exceed the load 
it was originally set up for, when it 
was not yet solarized.

In short, an impact study 
can be expected to show the 
positive impacts of solar rooftop 
installations on the utility’s 

transformers, distribution lines, 
and other assets. Clearly, if Meralco 
wants to know more about these 
positive impacts, it should pay 
for these studies itself. Even if it 
wanted to look for negative impacts, 
Meralco needs to do these generic 
studies anyway – and not on a 
per-customer basis – to prepare 
itself for a bi-directional grid. DIS 
and DAS are unnecessary for solar 
owners and should be done by 

Meralco and other utilities at the 
latter’s own cost.

We discussed above the up-front 
charges imposed by some electric 

utilities on solar installations – a 
kind of prior right by the utility to 
enjoy the solar benefits first, ahead 
of the customer.

But there are also new recurring 
charges for solar customers who 
want to get out of the confinement 
of a uni-directional meter by 
agreeing to a net metering contract.

Here’s an example of the 
additional charges by a utility, given 
by a solar installer’s client:

The recurring charge has jumped 
from around P1,700 to more than 
P14,000!

Why should the customer pay 
more, when in fact a solar owner 
will be buying less electricity 
from the grid? Thus the charges 
should also be lower, not higher. 
Furthermore, these are not one-
time charges, unlike the cost of a 
new meter or the impact studies. 
The solar owner will need to suffer 
through these bloated charges 
month after month.

These are one of the worst 
barriers that prevent ordinary 
households and businesses from 
embracing solar wholeheartedly. 
They delay our enjoyment of cheap 
solar power that is also friendly to 
the environment and to our climate.

There are more more barriers, 
such as superfluous bureaucratic 
requirements. See microRenewables 
#7 (“Industry briefs Sen. Gatchalian 
on barriers to microrenewables”) 
for the complete list.

“If thousands of customers each wanted 
to install a 1-kW system, each will need to 
pay the distribution impact study as well. 
Shouldn’t Meralco just do the DIS once, for 
various levels of solar penetration, and be 
done with it?”

Before net metering:
 Distribution metering charge: P849.44

 Supply charge: P845.17

Total: P1,694.61

After net metering:
 Distribution metering charge: P3,525.12

 NM-Fixed Metering charge: P3,525.12

 Supply charge: P3,505.46

 NM-Fixed supply charge: 3,505.46

Total: P14,060.16
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Will “intermittent” solar 
make the grid unstable?

Solar

Electric utilities afraid of 
rooftop solar expansion 
often make the claim 

that the increasing use of 
solar, which is supposedly an 
“intermittent” resource, will 
make the grid unstable. By 
unstable, they presumably mean  
that an “intermittent” source 
will make it harder to balance 
the supply of electricity with 
the demand. This way, utilities 
justify their very restrictive 
policies against rooftop solar 
connections.

Unfortunately, we have also 
heard this claim echoed by 
legislators and their staff, 
energy officials, academics, 
media and others that 
influence policy. Thus, we 
know that utilities have been 
campaigning behind the 
scenes to spread their claim.

It is therefore important to 
show that this claim is false.

The intermittency of 
solar – that its output varies 
unpredictably due to cloud 
cover – only applies to 
individual installations, but 
not to the grid as a whole. 

To understand this 
argument, let us look at other 
“intermittent” phenomena.

On the demand-side, 
many appliances are also 
intermittent. You enter a room 
and turn on the lights. You 
get out and turn the lights off. 
It happens all the time. You 
boil water with your electric 

kettle, and in a few minutes, 
the kettle automatically shuts 
itself down. You wash clothes 
with an automatic washing 
machine and the motor for 
washing and the other one 
for spinning turn themselves 
on then off as necessary. 
The refrigerator is plugged 
in all the time. But its motor 
also operates intermittently, 
under the control of the ref’s 
thermostat, turning on when 
the temperature gets too warm, 
and off when it gets too cold. 
Similarly, the aircon also runs 
intermittently.

But all these intermittency 
smooth themselves out 
into a slow and predictable 
variation at the grid level. 
Statisticians call this the “law 
of large numbers”. What is 
unpredictable at the individual 
level becomes predictable at the 
aggregate level. An appliance 

turns on in one part of the grid, 
but another one may turn off 
somewhere else. Overall, the 
ons and offs average themselves 
out. Thus, electric utilities 
can reasonably predict the 
grid demand. They can draw 
what is called a “24-hour 
load curve” (load is another 
word for demand). This curve 
varies slightly from day-to-
day and week-to-week, but it 
is statistically predictable and 
the changes are slow enough, 
giving electric utilities the time 
to adjust their supply in order 
to balance it with the demand. 

Sellers in the wholesale 
electricity market also rely on it 
to prepare their hourly offers.

Another intermittent 
phenomenon involves bank 
deposits and withdrawals. 
Individual depositors certainly 

“All these intermittency smooth themselves 
out into a slow and predictable variation 
at the grid level. Statisticians call this 
the “law of large numbers”. What is 
unpredictable at the individual level 
becomes predictable at the aggregate 
level. Any departure from expectation 
will occur slowly enough, giving electric 
utilities the time to adjust their supply in 
order to balance it with the demand.”
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behave unpredictably, in 
an intermittent way. Banks 
never know in advance when 
a depositor will withdraw or 
deposit money. But over a 
whole day, taking the banking 
system as a whole, depositor 
behavior is predictable enough 
that banks can more or less 

predict how much will be 
withdrawn on a particular day, 
how much will be deposited, 
and how much cash to keep in 
each branch.

Let us now take solar 
intermittency in particular. The 
sun is certainly predictable. 
Weather forecasters know the 
exact time when it will rise, 
when it reaches the zenith 
and when it will set, as well 
as its position throughout 
the day. This is the baseline 
for predicting solar output. 
Clouds are predictable too. 
Weather forecasters regularly 

get satellite information on 
cloud cover over the country, or 
over each region of the country. 
When the clouds are thin and 
irregularly spread out, they will 
shade some solar panels but not 
others. Thus, taking the grid 
as a whole, solar output can be 
statistically predicted based 

on the position of the sun and 
the extent of cloud cover. Any 
departure from expectation will 
occur slowly enough, giving 
electric utilities the time to 
adjust their supply in order to 
balance it with the demand. 

Thus, at the grid level, it 
is more appropriate to talk 
about solar’s predictable 
variability. Any unpredictable 
intermittency is only true for 
individual solar installations.

As long as there are other 
flexible power plants on the 
grid, i.e., plants whose output 

can be ramped up or down 
under operator control, solar 
variability should not be a 
reason to restrict its spread.

Some electric utilities, in an 
effort to make life difficult for 
solar, even propose that solar 
power plants should equip 
themselves with battery storage, 
to mitigate their intermittency.

Again, this is a very 
expensive as well as 
unnecessary measure. As we 
argued earlier, over the grid as 
a whole, things even themselves 
out statistically. A power source 
may reduce its output briefly, 
but at the same time on another 
part of the grid, another power 
source might increase its 
output – or some appliances 
may also turn off – rendering 
unnecesssary any costly plant-
level adjustment.

Thus, for the highest 
efficiency and lowest cost, any 
unpredictable variability is best 
addressed not at the individual 
plant level but at the grid level.

“For the highest effi  ciency and lowest 
cost, any unpredictable variability is best 
addressed not at the individual plant level 
but at the grid level.”
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Taking urgent action vs 
climate change 
and its impacts

Roberto Verzola

Introduction
When Christiana Figueres, 

former Executive Secretary of 
the United Nations Framework 
Convention on Climate Change 
(UNFCCC), gave a talk before 
Philippine climate activists 
in February 2019, she asked 
the 60-years old and above to 
raise their hands. A few did. 
Christiana admitted she was part 
of this cohort. She then asked the 
audience to give a big hand for 
these seniors, and explained why:

They are, she said, part of a 
truly special generation, the last 
human generation that lived in 
the previous geological epoch 
called the Holocene. That epoch 
is gone. We live today, Christiana 
said, in a new geological epoch 
that is very different from the 
Holocene Epoch. It is called the 
Anthropocene Epoch. This new 
geological epoch shows unique 
physical, chemical and biological 
planetary features arising from 
the distinctive impacts of a single 
species, Homo sapiens.

Recent geological epochs
Let us recall the geological 

epochs, starting with the 
present and going back in 
time: Anthropocene, Holocene, 

Pleistocene, Pliocene, Miocene, 
Oligocene, Eocene, and Paleocene 
(Eldredge, 2001; Hall, 1997).

The epoch before the 
Paleocene belongs to the 
Dinosaur (Mesozoic) Era, which 
was cut short by a huge meteorite 
that struck the Earth some 65 
million years ago, resulting in a 
mass extinction event, the fi fth in 
the planet’s history. 

That mass extinction of species 
led to the Paleocene (65-56 
million years ago), which saw 
global temperatures as well as sea 
levels gradually rise and reach a 
maximum, melting all ice caps.  

The Eocene (56–34 MYA) was 
still very warm and ice-free, but 
sea levels were gradually falling. 
In this epoch, small mammals 
appeared more frequently in the 
fossil record.  

The Oligocene (34-23 MYA) 
continued the global cooling 
trend. Grasses and larger 
mammals like elephants and 
early horses appeared during this 
epoch.

During the Miocene (23-5.3 
MYA), a warming followed by a 
cooling trend saw the rise of kelp 
forests and grasslands. Apes fi rst 
appeared on the fossil record. 

The Pliocene (5.3-2.6 MYA) 

saw the enormous spread of 
grasslands and savannas and, 
after them, grazing animals. It 
was a time of global cooling, 
creating land bridges that 
facilitated the spread of these 
ecosystems. Some apes came 
down from the trees and 
began living in the savannas. 
Australopithecus, our ape-human 
ancestor, emerged during this 
epoch. 

The Pleistocene (2.6 MYA-
11,700 years ago) featured the 
appearance of genus Homo and 
its subsequent spread throughout 
the world. At the same time, 
many large mammals became 
extinct, a phenomenon that is 
often associated with hunting by 
humans. 

The Holocene (11,700 years 
ago to the mid-20th century) 
marks a transition from hunting 
and gathering to animal 
husbandry and agriculture, 
the subsequent rise of human 
civilizations, and the absolute 
domination of all ecosystems by 
our species, Homo sapiens.

While earlier epochs usually 
lasted millions of years.  The 
Holocene lasted only some 11,700 
years. The epoch that cut it short, 
the epoch that we live in today, 
is the Anthropocene (Malhi, 
2017). 

[This is a shortened version of a paper written by the author for Social Watch Philippines. The original 
paper was part of a larger study to spotlight the status of the Philippine implementation of the U.N.’s 
Sustainable Development Goals (SDGs).]

Climate crisis and rapid global warming
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The Anthropocene Epoch

The current Anthropocene 
epoch distinguishes itself from 
the previous one through the 

following unique features:

1. A signifi cant drop in the 
number of species, so extensive that 
the phenomenon is now considered 
the sixth great wave of extinctions 
on the planet, the fi fth being the 
wave of extinctions that occurred 65 
million years ago due to a meteorite 
impact that ended the reign of the 
dinosaurs;

2. The detectable presence of 
unique toxic and non-biodegradable 
synthetic chemicals as well as 
microplastics in the geological 
stratum and global food chain, 
which eventually end up in animal 
including human bodies; and

3. A global climate crisis arising 
from the widespread destruction 
of forests and the massive burning 
of fossil fuels, resulting in a rapidly 
increasing carbon dioxide (CO

2
) 

concentration in the atmosphere, 
rapid global warming, rising sea 
levels, extreme weather events and 
major disruptions in the global 
circulatory patterns of warm and 

cold water in the oceans and warm 
and cold air on sea and land.

The third feature has become a 
focus of attention by an increasing 
number of scientists and policy-
makers, resulting in its inclusion in 
the Sustainable Development Goals 
(SDGs) formulated by the United 
Nations for the 21st  century (United 
Nations, 2019).

SDG 13 commits the world 
“to take urgent action to combat 
climate change and its impacts”.

From climate change to 
climate crisis

The latest scientifi c word on 
climate change is the Special Report 
of the Intergovernmental Panel on 
Climate Change (IPCC), issued in 
October 2018.

The October 2018 IPCC special 
report version addressed to policy-
makers can be summarized as 
follows:

1. It helps policy-makers 
understand the impacts of a 

1.5o Celsius warming above pre-
industrial levels, to facilitate a better 
response to the threat of climate 
change (Chapter 1);

2. It shows how to stay within the 
small remaining global carbon 
budget, to bring down emissions 
to zero by mid-century and limit 
global warming to 1.5o C (Ch. 2);

3. It explains that keeping the 
temperature rise below 1.5o C is 
vital because adaptation will be less 
diffi cult and our world will suffer 
from fewer negative impacts from 
extreme weather events (Ch. 3);

4. It warns that land and ecosystem, 
energy, urban and infrastructure, 
and industrial systems must 
undergo transitions leading to 
systemic changes (Ch. 4);

5. It will be much harder to make 
these transitions and systemic 
changes if the temperature rise 
exceeds the 1.5o and especially if it 
reaches the 2.0o level (Ch. 5).

The implications of a higher 
than 1.5o are so dire that affected 
populations, especially the youth, 
are now increasingly calling the 
phenomenon not only climate 
change but also a climate crisis. 
Some, like 16-year old Swedish 
student Greta Thunberg, even call 
it a climate emergency (Guardian, 
2019).

PH is especially 
vulnerable

Impacts of climate change 
include sea-level rise, higher 
frequency and greater swings in 
extreme weather events, rising 
temperatures, extreme rainfall and 
fl ooding, ocean acidifi cation, and 
some unexpected consequences.

From 2011 to 2018, the 
Philippines has been a consistent 
third placer in the annual climate-
oriented World Risk Report, except 

A satellite photo of the Amazon region showing carbon monoxide 
concentration as a result of the forest fi res.
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in 2014, when it placed second 
(World Risk Report, 2018). The 
most vulnerable sectors are women, 
children, senior citizens, and people 
with disability, especially those who 
depend on natural resources for 
their livelihood.

Sitting astride the typhoon path 
from the mid-Pacific to mainland 
Asia, the Philippines is especially 
vulnerable to extreme weather 
events. This means larger and 
more frequent swings in dry and 
wet periods and in hot and cold 
temperatures. For instance, of the 
10 worst typhoons that have hit the 
country since the 20th century, five 
occurred after 2006. Most Filipinos 
probably remember the worst – the 
2013 typhoon Haiyan (local name: 
Yolanda).

With many of its population 
centers sited along the country’s 
long coastline, the Philippines is 
also highly vulnerable to rising sea 
levels. Worse, sea levels around 
the country are rising faster than 
the global average. According 
to the Philippine Atmospheric, 
Geophysical and Astronomical 
Services Administration (PAGASA), 
some parts of eastern Visayas and 
Mindanao have already experienced 
twice the global average in sea-
level rise (Kahana et. al., 2016). 
With land already limited and 
becoming scarce in the first place, 
the loss of urban and rural areas 
to the encroaching sea will further 
exacerbate the problem. PAGASA 
is now developing a user-friendly 
tool to determine detailed sectoral 
effects.

The impacts of these events on 
the country’s food systems, health 
situation, livelihoods, employment, 
and peace and order are horrifying 
to imagine. The social fabric will be 
tested to its limits.

Being a relatively poor country, 
the Philippine has insufficient 
resources to deal with these 
climate impacts. Social services 
and government institutions will 
be stretched to the maximum, as 
they are forced to deal with the 
increasingly dire consequences of 
the climate crisis.

The government is hard at 
work to develop adaptation 
measures that can help 

various sectors cope with these 
events by reducing risks. These 
include framework plans to deal 
with natural disasters as well 
as climate change impacts and 
a detailed reporting system to 
determine the extent of damage and 
improve the effectiveness of future 
adaptation.

We are already disaster-prone 
to start with, with typhoons, 
floods, storm surges, earthquakes, 
tsunamis, and landslides occurring 
regularly. Thus, coping with the 
impacts of the climate crisis taps 
a similar set of skills and know-
how as when coping with natural 
disasters.

Local governments often take 
the lead in these matters because 
they are directly affected. Thus 
they are expected to localize the 
plans referred to above. However, 
their responses are typically 
limited due to fund constraints. 
It is also important to guard 
against adaptation measures with 
unintended consequences, for 

example, building elevated roads 
in response to flooding, which in 
the end cause even more flooding, 
because these waste scarce 
resources.

The key budgetary response 
from the government is the People’s 
Survival Fund (PSF). Approved 
in 2012 as part of RA 10174, it 
is meant to support adaptation 
projects with P1 billion every 
year. Unfortunately, PSF project 
approvals have been quite slow. 
As of March 2018, only four local 
governments have managed to tap 
the PSF, for adaptation projects 
totalling P192 million (Global Green 
Growth Institute, 2018).

Thus, oftentimes during actual 
disasters, resources must be 

contributed by international aid 
agencies and local civil society 
organizations to take up the slack. 
Religious organizations like the 
Roman Catholic church are usually 
very active in these matters, 
especially with the issuance of 
Pope Francis’ encyclical on the 
environment and human ecology, 
Laudato Si’.

Disaster 
and climate 
adaptation: 
a govt priority

“Local government responses are 
typically limited due to fund constraints. 
Thus resources are often contributed by 
international aid agencies and local civil 
society organizations to take up the slack.”
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While adaptation addresses 
the effects of the climate 
crisis, mitigation 

addresses its causes.

At the 2015 climate change talks 
in Paris, the Philippine government 
submitted its “intended nationally-
determined contributions” to 
address the causes of the climate 
crisis. The INDC included the 
following mitigation commitment:

“The Philippines intends to 
undertake GHG (CO2e) emissions 
reduction of about 70% by 
2030 relative to its business-
as-usual (BAU) scenario of 
2000-2030. Reduction of CO2e 
emissions will come from energy, 
transport, waste, forestry and 
industry sectors. The mitigation 
contribution is conditioned on 
the extent of financial resources, 
including technology development 
and transfer, and capacity 
building, that will be made 
available to the Philippines.”

The reduction commitment of 
70% was one of the five highest, 
among all the countries that 
signed the Paris agreement. 
Thanks to the hard work of the 
Philippine delegation to the climate 
negotiations, the Philippines is 
often hailed as a global leader in 
pushing for urgent action against 
the climate crisis.

Unfortunately, the government’s 
efforts within the country do not 
measure up to its rhetoric in the 
international arena.

Regreening the land
In a National Greening Program 

(NGP) launched at the start of 
the Aquino administration (E.O. 
26, 2011), the government had 
targeted the replanting of 1.7 

million hectares (Mha) of public 
domain lands from 2011-2016, 
or an annual average of 340,000 
ha. The Department of Natural 
Resources (DENR) has reported 
exceeding this target, although 
mostly exotic species were 
involved and there is little data 
about long-term survival rates. 
The participation of some NGOs 
has not improved matters much, 

according to a critique by the late 
Dr. Perry Ong (former vice chair 
of the Foundation for Philippine 
Environment and subsequently 
dean of the College of Science of the 
University of the Philippines), due 
to problems such as “unreasonable 
planting requirements, strict 
eligibility requirements for 
people’s organizations, difficulty 
in communication with the DENR 
Central Office and in coordinating 
with the field offices, and various 
irregularities in the implementation 
process causing delays in issuance, 
or worse, non-issuance of contracts 
and payments” (NGP Summit, 
2014).

Curiously enough, towards 
the end of President Aquino’s 

term, his administration launched 
an “expanded” NGP (E.O. 193, 
2015). The expanded program 
proposed, presumably for the next 
administration, the rehabilitation 
of 7.1 Mha of degraded/denuded 
forest lands over a 12-year period 
2016-2028, or a higher annual 
average of 592,000 hectares per 
year. 

The Duterte administration 
reformulated the program and now 
calls it the “Enhanced National 
Greening Program” or e-NGP 
(DENR, 2019). Under the new 
e-NGP, the priority activities are:

1. rehabilitation of 1.2 Mha of 
denuded forests during the period 
2017-2022; and

2. protection and maintainance 
of existing forests.

The target is a more modest 
240,000 ha/year, compared 
to the Aquino administration’s 
340,000 ha/year. The latter’s 
recommendation to ramp this up to 
592,000 ha/year was ignored.

At this rate, the government 

“Many tree-planting activities involve no 
follow-up care, and many of the seedlings 
eventually die. Civil society groups in fact 
consider the government reforestation 
program a failure. There seems to be no 
urgency about the whole thing. Every 
administration has had its own version 
of a “greening” program. More recent 
programs show no major innovation. It is 
business-as-usual in the forestry sector”

Philippine international 
commitments in mitigation
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will take 30 years to cover the 
7.1 Mha of degraded/denuded 
forests that have been identified for 
rehabilitation.

This assumes, optimistically, that 
most planted seedlings grow into 
trees. However, many tree-planting 
activities involve no follow-up care, 
and many of the seedlings eventually 
die. Civil society groups in fact 
tend to consider the government 
reforestation program a failure.

There seems to be no sense of 
urgency about the whole thing. Every 
administration has had its own 
version of a “greening” program. 
More recent programs show no 
major innovation. It is business-as-
usual in the forestry sector.

Perhaps, the only thing that is 
new is the political will that President 
Duterte showed in cleaning up the 
popular tourist destination, Boracay 
Island. We need the same political 
will to bring back our forests to their 
former majesty.

Ten years of the 
Renewable Energy Act

As important as forestry is the 
energy sector, which contributes 
some 70% of the country’s GHG 
emissions. These emissions come 
from the burning of fossil fuels, 
mainly to generate electricity and to 
power internal combustion engines 
for transport.

The climate solution for the 
energy sector is simple: fast-track the 
transition to energy efficiency (EE) 
and renewable energy (RE). This 
solution can be justified not only for 
climate adaptation and mitigation 
reasons but for many other positive 
impacts on people’s livelihoods, 
health and the environment.

Precisely for this reason, the 
country passed a law in 2008 that 
prioritizes the use and facilitates the 
deployment of renewables, including 
solar, wind, hydro, biomass, 
geothermal and ocean/tidal energy. 
The Philippine Renewable Energy 
Act of 2008 was ten years old last 
year. 

The RE Act featured five specific 
mechanisms to attain its goals. The 

five mechanisms were reviewed one 
by one in microRenewables #8 (“Ten 
years of the Renewable Energy Act”), 
and we briefly summarize the review 
here:

Feed-in-tariffs (FIT): 
Implemented only from 2014 to 
2016, and badly at that because of 
the flawed concept of “race-to-finish” 
which increased instead of reducing 
investment risks

Net metering: Not implemented; 
a net billing system is being 
implemented instead

Renewable Portfolio Standards 
(RPS): not implemented

Renewable Energy Certificates 
(RECs): not implemented

Green Energy Options (GEOP): 
not implemented

We need a better 
government that will face 
the climate crisis head-on

While the RE Act of 2008 was a 
milestone in promoting renewable 

energy in the Philippines, it has 
been seriously hobbled to such 
an extent that four of the five 
major mechanisms in the Act 
have not been implemented. The 
only mechanism that has been 
implemented, the FIT system, was 
saddled with such serious flaws that 
it has not managed to install even a 
few gigawatts of renewable energy, 
after ten years. Its implementation 
has also been suspended for the 
past three years.

Today, the country’s Climate 
Change Commission (CCC) is 
preparing a new document for 
the Paris climate agreement to be 
submitted in 2020 that significantly 
brings down its carbon-reduction 
commitment. From the original 
70%, the new intended reduction 
ranges from a high 47.6% to a low 
27.0% (CCC, 2019). A DOE director 
says we should expect something 
“way below 40%”. Under such a 
commitment, we will continue to 
increase, rather than decrease, our 
carbon emissions. We will remain 
part of the problem, instead of the 
solution (Verzola, 2018).

In fact, coal does not really mean 
cheap electricity, with some electric 
utilities paying P6-8/kWh for coal-
generated electricity, after fuel costs 
have been factored in. Government 
regulators and planners, it seems, 
continue to be captive to fossil-fuel 
interests.

In the next dozen years, we 
should be able to take full advantage 
of recent technological advances 
and price declines in distributed 
renewable energy, to bring reliable, 
affordable, and environmentally-

benign electricity to all Filipinos. 
We can only do so if we have 
a government that proactively 
promotes renewables, not fossil 
fuels, and confronts the climate 
crisis head-on.

That is all the time we have, if we 
don’t want the problems of global 
warming and climate change to 
completely overwhelm us.

“The government wants to back out 
from its original carbon reduction 
commitment to reduce by 70% the 
business-as-usual scenario, and settle for 
number that is “below 40%”. Under this 
new commitment, we will continue to 
increase rather than decrease our carbon 
emissions. We will remain part of the 
problem, instead of the solution.”
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In fact, most of the solutions to 
the climate crisis are simple 
and, with suffi cient political 

will, can be easily implemented.

Reforestation: How hard 
is it to plant a tree? Mobilizing 
an entire population to do so, 
however, needs political will and 
signifi cant funding. How hard is 
it to identify the illegal loggers? 
Their big trucks carrying huge 
logs and timber ply our highways 
and pass through military, police 
and DENR checkpoints regularly. 
Mobilizing the intelligence 
agencies to identify the big-time 
loggers and the enforcement 
agencies to arrest and prosecute 
them still needs political will.

Renewable energy: There 
are more than enough RE projects 
already approved, or queued 
up at the DOE for approval, to 
meet all our energy needs and 
also our international climate 
commitments, without building 
new fossil-fueled plants. But at 
the rate the DOE is approving 
coal-powered plants today,  some 
of these fossil-based assets will 
eventually get stranded, unable 
to sell their output because 
electricity from the sun, wind 
or fl owing water will become 
signifi cantly cheaper. (See “Can 
the Philippine electricity sector 
reduce its carbon emissions 

by 70%?”, microRenewables 
Magazine, Vol. 3, Issue 8, 
2018.) If fi nancing for solar 
rooftops were as common and 
accessible as fi nancing for cars, 
laptops or cellphones, we can 
have thousands if not millions 
of solarized roofs in the next 
few years. Also, government 
should stop electric utilities from 
making it hard for households 
and businesses to solarize their 
rooftops.

Energy-effi  cient buildings 
and industries: The newly 
passed energy effi ciency law will 
help the building and industry 
sectors improve their effi ciency 
and reduce their carbon footprint. 
Beyond energy effi ciency, the 
concept of “upcycling” produces 
even better results, by redesigning 
production and consumption 
processes to support health 
and environmental goals from 
the beginning, while remaining 
competitive. The concept is 
explained in two books, Cradle to 
Cradle (McDonough & Braungart, 
2002) and The Upcycle 
(McDonough & Braungart, 2013).

Electric vehicles: The 
solution to CO

2
 emissions in the 

transport sector is forthcoming. 
The mainstreaming of electric 
vehicles (EV) will make the 
transportation industry 
an extension of the power 
industry. To the extent that 
we increase the RE share and 
decrease the fossil share in the 
electricity sector, the same low-
carbon mix will stamp itself on 
the EV industry. This, plus a 
parallel program to phase-out 
antiquated internal combustion 
engines and block the entry of 
new ones will contribute in a 
major way to the reduction of 
GHG emissions in the transport 

sector. The government also 
needs to address concerns of 
marginalized sectors for a just 
transition to avoid resistance 
from transport workers and 
get wider public acceptance. 
Some countries have already 
expressed their intention to 
phase-out all fossil-fueled 
vehicles by mid-century.

Zero waste: In the waste 
sector, the solution is already 
stated clearly in the law, but 
hardly implemented: it is called 
segregation at source, so that 
the biodegradables may be 
composted, the recyclables may 
be repurposed and reused, and 
the residuals may be dealt with 
using special methods or stored 
temporarily until a technology 
is developed to deal with them.

Organic agriculture: 
Solutions involving the 
agriculture sector, even if not 
included among the Philippine 
commitments, are also 
important: organic farming 
trumps chemical farming in 
every respect, including climate 
adaptation and mitigation. 
Rice farming is supposed 
to be a major source of the 
greenhouse gas methane. But a 
rice-growing method called the 
system of rice intensification 
(SRI) is now becoming widely 
used, which uses less water 
and therefore produces little 
methane. At the same time, it 
also increases yields, reduces 
costs, and minimizes the use 
of toxic agro-chemicals. Again, 
SRI is an excellent method for 
both adaptation and mitigation. 
Other climate friendly 
methods include permaculture, 
biodynamic farming, and 
natural farming.

Climate solutions are simple 
and easy to implement
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The system of rice intensification (SRI) is an excellent 
climate mitigation as well as adaptation measure 
and is already being used by millions of farmers 
worldwide.

Conclusion
The Holocene was barely in its twelfth millennium 

when it was cut short by the Anthropocene. Most of 
our population now belong to the first generation born 
into the Anthropocene Epoch. But if we all do our share 
and engage in superhuman efforts to undo the damage 
we have done to our planetary home, we can make this 
new epoch a very brief blip in geological time. 

The challenge is even greater for the youth, who are 
still in the process of choosing their lifetime careers. 

Will it be focused solely on business-as-usual careers, 
like fielding phoned-in questions in call centers, 
designing websites that maximize hits and clicks, 
marketing new high-tech corporate products, and 
hopefully becoming rich in the process? Or will it be a 
lifetime mission to end the Anthropocene?

The choices we all make, young and old alike, will 
henceforth determine the fate not only of our species, 
but of millions of other species with whom we share the 
Earth, our common home.

(The full list of references is available from the 
author or from Soc ial Watch Philippines.)

“If we all do our share, we 
can make the Anthropocene 
a very brief blip in geological 
time.”

The Permaculture Development Center in Isabela 
Province, with the support of the Philippine 
Permaculture Association, set up this organic trading 
post, which is envisioned to be one of the many 
organic trading posts that will arise throughout the 
country. (Slide from the PPA presentation)”

The October 2018 Intergovernmental Panel on 
Climate Change says, for the first time, that the 
transition to a more climate-friendly, low-carbon 
society will require “systemic” changes. (Slide from 
GCCM presentation)
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Model estimates of monthly average daily total radiation 
using inputs derived from satellite and surface observations 
of cloud cover, aerosol optical depth, precipitable water 
vapor, albedo, atmospheric pressure and ozone sampled at 
40km resolution. (Slide from PSSEA presentation)

A data logger is used to monitor and confirm expected energy 
savings made possible by various energy efficiency measures 
in buildings. (Slide from PE2 presentation)

Miriam College has turned its Quezon City campus into an 
ecological sanctuary, using the seven principles of ecology 
that it developed.(Slide from Miriam College presentation)

Some local governments are already successfully 
implementing segregation at source, composting of 
biodegradables, reuse of recyclables, and temporary 
storage of residuals. (Slide from QC LGU presentation)

Small-scale microrenewables, like rooftop solar and the 
picohydro being developed by CREST, will allow millions 
to participate in the energy transition not only as buyers 
of electricity from large-scale power plants but also as 
electricity producers themselves.

Electric vehicles will reduce urban pollution, especially if 
their deployments goes hand-in-hand with an increasing 
share of renewables in the electricity mix (Slide from eVAP 
presentation)
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Let’s talk climate solutions
Riedo Panaligan

The focus is now solutions 
more than problems, 
action more than talk. 

To celebrate citizen-
led low-carbon ecological 
innovations that promote 
climate solutions and action, 
the Center for Renewable 
Energy and Sustainable 
Technology (CREST), with the 
German foundation Friedrich 
Ebert Stiftung (FES) , held a 
conference recently with the 
theme “Let’s Talk Climate 
Solutions”.

The conference was held 
on August 1, 2019, in the QCX 
Museum, a green-compliant 
building inside the Quezon 
Memorial Circle. The event 
was also supported by the 
City Government of Quezon 
City and the Climate Change 
Commission (CCC). 

More than 30 
representatives from industry, 
academe, faith-based 
institutions and civil society 
organizations participated.  

The event covered climate 
solutions for the biggest 
greenhouse gas (GHG) 
emitting sectors: energy, 
agriculture, forestry and other 
land-use.

Experts tackled the risks 
of large-scale technologies 
being pushed as solutions 
by global companies.Neth 
Daño of the Action Group 
on Erosion, Technology and 
Concentration shared the 
international group’s concern 

about the dangers posed by 
geoengineering tehnologies 
and large-scale carbon capture 
and storage projects. Roberto 
Verzola of CREST warned 
against the risk of stranded 
assets among new baseload 
coal plants due to rapid 
innovations and declining 
prices of renewable energy 
technologies.

Leaders from four major 
industry sectors also shared 
their expertise. Claire Lee, 
president of the Philippine 
Solar and Storage Energy 
Alliance (PSSEA), shared the 
state of the solar industry 
in the country. Edmund 
Araga, president of the 
Electric Vehicle Association 
of the Philippines (eVAP) 
explained the importance of 
passing an E-Vehicle Act to 
promote clean transport. Ar. 
Lui Daya-Garcia, vice-chair 
of the Green Architecture 
Advocacy Philippines 
(GAAP), discussed the 
importance of promoting 
green spaces in creating 
breathable and liveable 
cities. Engr. Bienvenido 
Gozales, trustee of the 
Philippine Energy Efficiency 
Alliance, explained the role of 
the energy efficiency sector in 
reducing energy demand and 
the greenhouse gas emissions 
of the power sector. 

Afternoon speakers 
discussed nature-based 
climate solutions. Eric Buado 
of the Environmental Studies 
Institute of Miriam College 
shared the critical role played 

by schools as urban carbon 
sinks. Sr. Elizabeth Carranza  
of the Global Catholic Climate 
Movement discussed Pope 
Francis’ encyclical Laudato 
Si’ and his strong statements 
on the climate crisis and 
on climate action. Olga 
Marquez of the Philippine 
Permaculture Association 

explained to participants 
how to restore and revitalize 
abandoned and denuded lands 
to make them more productive 
and to enhance their capacity 
to sequester carbon. Mario 

Climate crisis and rapid global warming

Conference participants agreed that 
the problem was more than climate 
change, which was just a manifestation 
of the mistaken human view of nature 
as a resource to be exploited to the full, 
rather than fellow species with which 
we share the Earth as a common home. 
(Slide from the GCCM presentation)
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CREST recently launched the Climate Action Part-
nership (CAP) Philippines to foster collaboration 
between private and public stakeholders that 

will encourage domestic reduction of greenhouse gas 
(GHG) emissions and promote local climate actions. 

It was launched during the Let’s Talk Climate Solu-
tions technical conference held by CREST in partner-
ship with the Friedrich Ebert Stiftung, held last 1st of 
August in QCX Museum. 

Leaders from various industries, academic institu-
tions, youth formations, faith-based institutions and 
civil society organizations witnessed the launching of 
the climate partnership. 

The partnership is inclusive and open to all parties 
that are into, or plan to, integrate climate adaptation 
and mitigation into their institutional plans and opera-
tions. 

CREST has been working on a picohydro prototype 
to pursue its microhydro research program.

The program’s goal is to make the capital costs 
of small-scale hydroelectric installations lower than 
mega-scale hydro. CREST aims to go below one hun-
dred thousand pesos per kilowatt.

At the August 1 conference on climate solutions, an 
early prototype of a 300-watt picohydro design was 
displayed by CREST chairman Roberto Verzola. Made 
of off-the-shelf parts, the prototype explores ideas like 
“pump-as-turbine”, “motor-as-generator”, and the use 
of solar inverters for small-scale hydroelectric applica-
tions.

In cooperation with CREST partners among lo-
cal governments, CREST is now identifying some 
fast-fl owing streams and irrigation canals where the 
prototype can be tested. 

For more information, contact Roberto Verzola, 
0917-811-7747.

CAP Philippines 
launched 

Picohydro 
prototype displayed 
at climate solutions 
conference

Descallar of the SRI Pilipinas network 
introduced the participants to the system of 
rice intensifi cation (SRI), a climate-smart 
rice-growing system that needs less water 
and emits less carbon and methane.

The event was closed by the former 
Senator and now a climate solutions 
advocate Heherson Alvarez. 

Experts from the energy effi ciency, electric vehicle and 
green building sectors share the role of their respective 
industries in pursuing local climate actions.

Ryan Lucero of CREST explains how a picohydro 
system produces 220 volts electricity.

Participants of the conference “Let’s talk climate solutions”.
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Microsolar in Quezon 
communities

Riedo Panaligan

Tanggol Kalikasan (TK), 
Inc. has successfully 
deployed microsolar 

PV projects in five rural 
communities in Quezon 
Province. TK partnered with the 
Center for Renewable Energy 
and Sustainable Technology 
(CREST) for technical support.

Under the project, 20 
unelectrified small fisherfolk 
families in the two coastal 
villages of Brgy. Cagbalete, 
Mauban and Brgy. Ibabang 
Polo, Pagbilao received basic 
solar home systems. The solar 
home systems can light two LED 
lamps for 10-12 hours, charge 
mobile phones, and power small 
DC devices such as transistor 
radios. Community leaders 
joined the staff and volunteers 
of CREST and TK in mounting 
solar panels on the roof and 
in wiring the system. The 
availability of electricity enabled 
more economic and social 
activities in the village.

In Brgy. Caridad Ilaya, 
Atimonan, more than 30 small 
fisherfolk families practising an 
artisanal fishing method called 
“pagkikitang” are now enjoying 
the benefits of a solar-powered 
19-cubic meter chest freezer. 
CREST chose an energy-efficient 
cooling unit using R290, a non-
toxic refrigerant with low-global 
warming potential. A 660-watt 
solar PV rooftop system powers 
the freezer. Ice from the freezer 
helps preserve the daily catch. 
The fish last longer, raising the 

families’ income.

Another 660-watt solar PV 
system now powers the Tayabas 
City ranger station of TAPAT 
Kalikasan, a community-
based forest watch group that 
protects the Mt. Banahaw-
Cristobal National Park. 
Community volunteers carried 
the huge solar panels and other 
equipment up the mountain, 
to a station that provides safe 
haven to volunteer rangers, 
government officials, professors 
and students doing research 
in the mountains. With the 
lights and electricity, station 
occupants feel safer and more 
secure, especially at night. 
Thanks to renewable energy, 
trainings, lectures and other 

activities can now be held 
throughout the day. 

The Busal Elementary School 
in an isolated sitio of Brgy. 
Ibabang Palale of Tayabas City, 
is also now solarized. A 660-
watt solar PV system lights four 
classrooms and powers small 
AC devices such as laptops and 
electric fans, which teachers and 
students appreciate, especially 
during hot days. 

With microsolar, the TK-
CREST partnership has 
produced immediate benefits to 
newly-solarized communities 
and families in Quezon 
Province.

    

Solar

Some Quezon communities are now enjoying the benefits of small-scale solar, 
thanks to Tanggol Kalikasan and its partnership with CREST.
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CREST interns say:

These are the impressions of 
Brian Estaris, Blas Emmanuel 
Villarino, and Nerissa Calderon, 

three engineering students from 
the Polytechnic University of the 
Philippines (PUP) who underwent on-
the-job training as interns at CREST:

Brian: Solar power, I realized, can 
dominate the energy mix, especially 
in countries near the equator, like the 
Philippines. So, to see the micro-world 
of solar photovoltaics, I became an 
intern at CREST.

Emman: Since my high school days, 
I had always been interested in science 
and technology. Back then, the kid 
in me imagined a future with cool 
technologies such as electric cars and 
a energy-secure country powered by 
nuclear plants. As I got older, I saw 
no new nuclear plants in the country. 
However, I was still hoping for it. Then 
I heard about CREST, a renewable 
energy organization that advocates 
clean energy. I heard it from a former 
intern of the organization. My first 
impression was that it was an awesome 
organization. Given an opportunity to 
join them, I would grab it. 

Nerissa: My classmate had already 
finished her OJT. She referred me 
to the same organization, and my 
application was accepted by CREST. At 
first, I really didn’t know much about 
CREST, only that it installed solar 
panels in remote areas and thus offered 
a chance to travel. 

Brian: Our first day was a trek. 
We joined RAK (Random Acts of 
Kindness, a group that hikes and 
climbs mountains with a purpose), 
to reach the solar-powered-homes of 
Sitio Cablao of General Nakar, Quezon 
Province. Personally, I wanted to travel. 
Witnessing the beauty of nature made 
the trek really exciting. We assessed 
the solar PV systems that were already 
installed, repaired the broken ones, and 
replaced those that weren’t functioning 
well.

Emman: Together with Tanggol 
Kalikasan, a partner of CREST, we 
went to Quezon and installed solar 
systems that would be beneficial to the 
community. We helped in installing 

a hybrid solar system to power a 
chest freezer in Atimonan. The chest 
freezer will produce ice and provide 
cold storage for fish caught by the 
community. In Pagbilao, Quezon, we 
installed solar PVs in roofs to light up 
homes. There were offers of snacks 
in every house where we had done an 
install. 

Nerissa: The highlight of my 
experience as a CREST-trainee was 
a trip to Quezon Province last May 
3 – 6, 2019, when we installed solar 
photovoltaic systems in the towns of 
Atimonan, Pagbilao and Tayabas. In 
Atimonan, we installed solar panels to 
power a freezer for stocking fish catch. 
In Pagbilao, we installed solar home PV 
systems for nine houses and a chapel. 
In Sitio Busal, Tayabas, we hiked for 
an hour and a half to reach the school 
where we installed a solar PV system. 

Brian: We travelled to other places 
as well, installing a freezer powered by 
two 100 Ah lead-acid batteries and two 
330-W solar panels for fishermen of 
Atimonan, Quezon. 

Emman: We also put solar PVs 
in Busal Elementary School in 
Tayabas, Quezon. After the install, the 
community treated us to dinner. It 
was an opportunity for us to talk to the 
people and share stories. We even had 
the chance to join their food hunting. 
We hunted for native shrimps, frogs, 
catfish and snails. It was late when 
we returned from hunnting, so we ate 
them the next day. 

Nerissa: Another highlight was our 
visit to Norzagaray, Bulacan on June 
10, 2019. We checked the PV system 
that powered the community Center 
and replaced the batteries in the radio 
station and in what they called the 
Earth House. On the side, we explored 
the vicinity and hiked to the Rock 
Formation. It was a whole day of 
fulfillment. We were not just doing our 
job, we also had fun along the way.

Brian: Though it is called “micro”, 
solar PV will contribute a lot of 
electricity in the future, once most 
rooftops are solarized.

Emman: Solar technology already 
competes with coal-powered plants. 

Wind technology is also enjoying 
declining prices. The Philippines has a 
lot of untapped sources of renewable 
energy. We may not be nuclear-
powered, I realized, but at least the RE 
sector can also secure for us a clean 
and reliable energy in the future. It is 
possible for a country to be energy-
secure using renewable energy. The 
proof is showcased in the places we 
visited in Quezon. 

Nerissa: The experiences were 
joyous and fulfilling. Not only did I 
see the smiles of families who enjoyed 
electricity and night lighting for the 
first time, I also realized that I was in 
a position to help. It was beyond just 
work; it was a movement. 

Brian: Travelling, seeing the nation’s 
beauty, exploring the people’s culture 
and, most especially, serving the 
country at the same time was an 
experience that is forever etched in my 
memory. 

Emman: Overall, it was a truly 
beautiful experience. Meeting us was a 
joyful moment for the community. The 
people enjoyed our company and we 
really enjoyed theirs too. 

Nerissa: More than that, I was able 
to help other people. It was a priceless 
feeling. To get involved in something 
that was bigger than myself is what this 
internship was all about

“Being able to help other 
people is a priceless feeling”
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Cost of rooftop electricity, 
2019: P5.80/kWh

We calculate the levelized 
cost of electricity (LCOE) 
from a solar rooftop on a 

regular basis, to keep track of the 
rapid changes in solar economics.

LCOE is the standard way by 
which the cost per kilowatt-hour 
(kWh) of different generating 
technologies are calculated, in a 
way that makes the technologies 
comparable in cost. 

The method involves totaling 
the present values of all expenses – 
capital, operating, maintenance, etc. 
– expected to be incurred during 
the lifetime of the plant. Then, the 
expected total lifetime production of 
the plant in kWh is also calculated. 
The LCOE is the total lifetime 
expenses divided by the total 
lifetime production production. It 
is, in effect, the cost per kWh of the 
plant’s electricity output, averaged 
over the lifetime of the plant.

Our cost calculations are based 
on the following assumptions:

- solar panels (350-400W per 
panel): P30,000/kW

- grid tie inverter (P15,000/kW)

- balance of system (includes 
racking, protection devices, wires, 
etc.): 10% of panel-plus-inverter 
cost

- lifetime operating and 
maintenance cost: 100% of capital 
cost

- solar panel service life: 25 years

- inverter replacement over 25 
years: 2

- overall system efficiency: 78%

The 25-year service life is 
what most global solar panel 
manufacturers now claim – an 
improvement over previous 
claims. This possibly reflects 
the increasing confidence of 
manufacturers in the reliability 
of their product. Solar panel 
manufactorers define service life 
as the period in which the panel’s 
output remains at least 80% of 
its rated capacity.

The result: a rooftop solar 
LCOE of P5.80/kWh. (See Table 
1 for details.)

Last year, we wrote that the 
rooftop solar LCOE had gone 
“below six pesos per kWh”. This 
year, it continued its steady 
decline. Compare this with the 

typical retail price of electricity of 
ten pesos, often higher in many 
electric cooperatives, and we can 
appreciate how far the cost of 
solar electricity had gone down.

Based on previous calculations 
and industry estimates, the 
LCOE of electricity from solar 
farms is at least one peso lower 
per kWh, putting it below five 
pesos per kWh. This makes solar 
farms fully competitive with 
other conventional sources of 
electricity, including coal, hydro 
and geothermal.

If so, why has solar adoption 
by consumers remained slow 
then? Read the other pieces in 
this issue for the reasons.

 1 kw, 25 yrs
Solar panel (per kW) 30,000
Grid-tie inverter (per kW) 45,000
Balance of system (10%) 7,500
Total capital cost 82,500
O&M (100% of capital cost) 82,500
Lifetime cost 165,000
  
Hours per day 4
Days per year 365
Service life In years 25
Overall efficiency 78%
Lifetime output 28,470
  
LCOE (P/kwh) 5.80

Table 1. The levelized cost of electricity (LCOE) method adds up all the present-value 
costs of a facility over its lifetime, then the facility’s kWh output, also over its lifetime. 
The lifetime cost, divided by the lifetime output, gives the LCOE from that facility.

Solar
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