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Fuel diversification critical to future-
proof Malaysia's electricity supply 

Pics by Hussein Shaharuddin 
Our electricity generation is still almost 50% According to Ahmad Farid, biomass is flexible and 
coal-based, says Adlansyah an untapped goldmine 

Shifting to secure, 
balanced energy 
mix takes t ime and 
demands political will, 
long-term planning 
and consistent action 

by AKMARANNUAR 

AS MALAYSIA eyes a low-carbon 
future, energy experts are warning 
tha t t h e country 's heavy d e p e n -
d e n c e o n a f ew f u e l t y p e s — 
part icular ly gas and coal - cou ld 
leave the national gr id increasingly 
vulnerable to disrupt ions. 

The u l t imate solut ion? A bo ld , 
diversif ied energy mix that b lends 
t radi t ional fuels wi th renewables, 
d is t r ibuted power generat ion and 
even nuclear power. 

Whi le that might sound like a lot 
of jargon, the takeaway is s imple: 
If we wan t ou r l ights t o stay on, 
our bills t o stay low and our envi-
ronment to stay l iveable, we need 
more than just one or two types of 
fuel power ing our lives. 

Her io t -Wat t Universi ty Malay-
sia's School o f Eng inee r i ng a n d 
Physical Sciences Assoc Prof Dr 
Adlansyah A b d Rahman expla ined 
that fuel diversification is no longer 
a t r e n d y c a t c h p h r a s e , b u t an 
essential strategy to ensure Malay-
sia's energy security and long-term 
sustainability. 

" O u r e lect r ic i ty g e n e r a t i o n is 
still almost 50% coal-based, which 
guarantees af fordable base- load 
power, but we cannot keep relying 
on it forever," he t o l d The Malay-
sian Reserve (TMR). 

He exp la i ned tha t wh i le coa l 
p o w e r s ta t ions are e f fec t i ve in 
e n s u r i n g c o n s t a n t s u p p l y o f 
e l e c t r i c i t y , t h e y are a l so t h e 
biggest contr ibutor of greenhouse 
gas emissions. 

"However, we must not d o this 
t rans i t ion t o o abrupt ly . We need 
p r o p e r rep lacements o f t he rma l 
powe r such as biomass, wh ich is 
still underut i l ised," he added . 

The Danger of Putting All 
Your Plugs in One Socket 
Malaysia's cur rent p o w e r g r i d is 
like an o ld str ip where most of the 
plugs go into the same outlet: Gas. 

Accord ing to Prof A h m a d Farid 
Abidin@Bahrun, the Dean for the 
Faculty of Electrical Engineer ing, 
Universiti Teknologi MARA(UiTM) 
Shah A lam, gas current ly makes 
up about 40% of the fuels used for 
electricity generat ion, and projec-
t ions show it may rise to 70% by 
2040 or 2050 if no th ing changes. 

"That is a huge risk. If there is a 
d is rup t ion in gas supply — say, a 
p ipe l ine rup ture or g loba l pr ice 
shock — our w h o l e p o w e r g r i d 
wi l l be exposed to l imi ted power 
suppl ies. W e have already seen 
small-scale shu tdowns when this 
happened recently," he said to TMR. 

D e s p i t e e x i s t i n g p o l i c i e s 
e n c o u r a g i n g fue l d ivers i f icat ion 
da t i ng back t o t he ear ly 2000s, 
i m p l e m e n t a t i o n rema ins s low. 
A h m a d Farid bel ieves part of the 
p rob lem lies in a lack of f inancial 
incentives and effective long- term 
planning. 

At the moment, it is still cheaper 
a n d easier t o st ick w i t h coa l o r 
gas. Therefore , t he g o v e r n m e n t 
needs to step in wi th tax exemp-
t ions, specia l tar i f fs or subs id ies 
to encourage industry players and 
independent power producers to 
invest in alternative fuels. 

O n the o ther hand , coa l has 
kept the country's homes, factories 
and offices humming for decades. 
It is cheap, can be rel iably s tored 
f o r mon ths , a n d d o e s no t re ly 
on vu lnerab le supp ly routes l ike 
p ipel ines. 

A h m a d Farid d e s c r i b e d it as 
a paradox . He said wh i le coal is 
s table and rel iable, its uti l isation 
for power generation goes against 
t h e nat ion's amb i t i on of achiev-
ing net -zero c a r b o n emiss ions 
by 2050. 

B o t h e x p e r t s a g r e e d t h a t 
Malaysia's plan to shift away f rom 
coal must be hand led careful ly. 
Rushing the process could lead to 
b lackouts or skyrocket ing costs, 
bu t de lay ing it t o o long puts the 
env i ronmen t and fu ture genera-
t ions at risk. 

A m i d d l e g r o u n d cou ld lie in 
"c lean coal" t echno log ies wh ich 
w o u l d reduce the emissions f rom 
t h e coal p o w e r plants. Some of 
the mode rn plants have incorpo-
rate these t echno log ies such as 
l ow N O x burners , e lec t ros ta t ic 
precip i tators, bag fi lters and f lue 
gas desulfurisation. 

O t h e r s l ike c a r b o n c a p t u r e 
system involve high capital invest-
men t cost and uti l ise h igh para-
sitic power. Meanwhi le, an op t ion 
that wou ld likely be appl icable to 
local coal p lants is co f i r ing w i th 
low carbon fuels - where coal is 
b u r n e d a l ongs ide b iomass l ike 
palm waste or w o o d chips, reduc-
ing the overall emissions output . 

"Cof i r ing is su i tab le since the 
local pa lm oil industry p roduces 
a b u n d a n t a m o u n t o f waste that 
cou ld be harnessed as va luab le 
fue l fo r p o w e r genera t ion , " said 
Adlansyah. 

"We can start smal l - w i th 5% 
b iomass subs t i tu t ion , g radua l l y 
increas ing t h e co f i r i ng percent -
age, and eventual ly replace coal 
entirely." 

A recent example of fuel diver-
s i f icat ion in ac t ion can be seen 
at the Tanjung Bin Power Plant in 
Pontian, Johor — one of Malaysia's 
largest coa l - f i red faci l i t ies, w i th 
a capac i ty o f 2 ,100 megawa t t s 
(MW). Since late 2022, the p lant 
has b e g u n i n teg ra t i ng b iomass 
into its operat ions th rough a cofir-
i ng a p p r o a c h . S ta r t ing w i t h a 
m o d e s t 0.5% b lend , the pro ject 
has since scaled up to 2% and aims 
to reach 15% by 2027. 

Rather than focusing solely on 
emiss ions reduct ions, the initia-
t i ve d e m o n s t r a t e s h o w co f i r ing 
can s t r eng then ene rgy secur i ty 
by reduc ing reliance on both coal 
a n d gas. By i n t r o d u c i n g a th i rd 
fue l stream - sourced f rom local 
agr icu l tura l waste like pa lm resi-
dues or w o o d b i o m a s s - t h e plant 
can diversify its feedstock wi thout 
comprom is i ng generat ion stabil-
ity. This helps ensure cont inuous 
power supply, especially in t imes 
of fossil fuel supply disruptions or 
pr ice volatility. 

Ad lansyah n o t e d that devel -
o p i n g a r o b u s t a n d sca lab le 
supply chain for local biomass is 

essential t o expand such efforts 
nationally. Wi th the r ight policies, 
logistical suppor t and incentives, 
he said, b iomass co f i r ing cou ld 
b e c o m e a v i a b l e a n d secu re 
c o m p o n e n t of Malaysia's energy 
mix — enhanc ing g r i d resi l ience 
whi le suppor t ing local industry. 

Energy is Personal: From 
Rooftop Solar to 
Backyard Grids 
The conversation about Malaysia's 
future energy is not just for engi-
neers or po l icymakers. It affects 
everyone who f l ips a l ight switch 
or charges their phone. 

A h m a d Farid c h a m p i o n s the 
idea of a decentralised grid, where 
energy does not just c o m e f rom 
massive plants in distant industrial 
zones, but also f rom small-scale, 
local sources. 

" Imag ine a fu ture where your 
ne ighbou rhood has its own solar 
panels, your univers i ty campus 
has its o w n min i hyd ro system 
and your h o m e has battery stor-
age to keepth ings running dur ing 
outages," he said. 

This m o d e l , k n o w n as distr i -
b u t e d genera t ion , is a l ready in 
use in coun t r i es l ike G e r m a n y 
and Spain. 

Even in rural Spain - desp i te 
its highly deve loped national gr id 
and technica l expert ise - black-
ou ts have occu r red , h i gh l i gh t -
ing the risks of over-re l iance on 
centralised systems. This, he said, 
underscores the impo r tance of 
distr ibuted generation (DG), which 
decent ra l ises e lect r ic i ty supp ly 
and reduces the impact of disrup-
tions in any one location. Malaysia, 
he said, can learn f rom that. 

"We have seen what happens 
w h e n the system is t o o central -
ised. A hiccup in one place affects 
everyone. With distr ibuted energy 
resources, the energy system no 
longer relies solely on the trans-
mission grid, thereby reducing the 
risk of major outages. 

The DG c o m p o n e n t , w h i c h 
cons is ts o f sha red r e n e w a b l e 
ene rgy resources such as solar 
arrays, bat tery s to rage systems 
or ne ighbourhood-sca le microg-
rids, proves to be clean in te rms 
of e n v i r o n m e n t a l pe rspec t i ve , 
collectively improves energy resil-
ience, ensures more stable power 
dur ing outages and offers financial 
savings for residents. 

O n e e x a m p l e is t h e smar t 
h o m e s in K a j a n g , S e l a n g o r , 
equ ipped with solar photovol ta ic 
(PV) panels that sell excess elec-
t r ic i ty back t o Tenaga Nasional 
Bhd (TNB) under the Net Energy 
Me te r i ng (NEM) scheme, a l low-
ing h o m e o w n e r s to earn credi ts 
on their electricity bills. 

In a d d i t i o n t o env i ronmenta l 
benef i ts , these systems p rov ide 

a smarter and more sustainable 
approach to energy management 
- pa r t i cu la r l y d u r i n g p l a n n e d 

.ma in tenance or supp l y d is rup-
t ions, when local generat ion can 
cont inue to power homes wi thout 
interrupt ion. 

B e y o n d b e i n g g r e e n , b o t h 
A h m a d Far id a n d A d l a n s y a h 
said, it's also abou t be ing smart 
and f inanc ia l l y savvy. In areas 
e q u i p p e d w i th DG, s c h e d u l e d 
maintenance by TNB wou ld have 
less impact on residents because 
part o f the i r e lectr ic i ty is local ly 
generated and managed. 

Biomass and Micro-hydro, 
the Hidden Powerhouse 
Whi l e solar and hyd ro g e t t h e 
spot l igh t , exper ts said b iomass 
cou ld quiet ly play a starr ing role 
in Malaysia's t ransi t ion. Biomass 
includes organic waste f rom agri-
culture, such as palm oil residues, 
coconut husks or even food waste. 

A h m a d Farid exp la i ned tha t 
b i o m a s s is f l ex i b l e . It can be 
used in large plants or in DG, but 
currently, it only makes up 0.2% of 
Malaysia's capacity. 

"That is an u n t a p p e d g o l d -
mine," he said. 

He be l ieves that one of t h e 
main barr iers t o greater invest-
ment in alternative energy sources 
like b iomass is the h igh up f ron t 
capital required. 

M a n y p o t e n t i a l i n v e s t o r s 
are d i s c o u r a g e d by t h e l o n g 
r e t u r n - o n - i n v e s t m e n t p e r i o d , 
which can stretch to 10 or 15 years, 
in a d d i t i o n t o t h e cu r ren t low 
demand for the energy sources. 

He a r g u e d tha t th is is w h y 
g o v e r n m e n t ' s a s p i r a t i o n a n d 
suppor t t h rough fiscal pol ic ies -
such as tax incentives or subsidies 
- is crucial to make these invest-
ments more attractive and viable. 

Micro-hydro, which harnesses 
t h e p o w e r o f sma l l r ivers o r 
streams wi thout bu i ld ing massive 
dams , is a n o t h e r o v e r l o o k e d 
opt ion. 

"You do not need a big waterfall 
- j u s t t h e natural f low o f w a t e r c a n 
power rural communit ies," Ahmad 
Farid said. 

Are We Ready to Talk 
about Nuclear Energy? 
Perhaps the most cont rovers ia l 
topic of all is nuclear energy. While 
m a n y Malays ians are .hes i tant 
about the idea of nuclear reactors, 
exper ts be l i eve smal l m o d u l a r 
reactors (SMRs) may offer a safe, 
stable and clean opt ion. 

"People fear what they do not 
unders tand , bu t we have had a 
nuclear research reactor operat-
ing in Bangi, Selangor, for over 50 
years. It is safe. We have the exper-
tise. What we lack is awareness," 
Ahmad Farid said. 

He a d d e d tha t SMRs, wh i ch 
are compac t and des igned , w i th 
enhanced safety features, c o u l d 
be d e p l o y e d in remote areas or 
industrial parks. 

Wh i le SMRs are not i n t e n d e d 
to replace large coal plants over-
night, they can play a crit ical role 
in b r i d g i n g capac i t y g a p s lef t 
by phased-ou t coal faci l i t ies. A t 
the same t ime, they he lp reduce 
r e l i a n c e o n g a s - f i r e d p l a n t s 
a n d address t h e i n t e r m i t t e n c y 
chal lenges associated w i th solar 
energy. 

M e a n w h i l e , A d l a n s y a h sa id 
the pub l i c needs to unde rs tand 
that net zero does not mean zero 
carbon - just a balance be tween 
what we emit and what we absorb, 
and nuclear energy can be part of 
that balance. 

Planning. Politics and 
Public Will 
Both exper t s p o i n t e d o u t t ha t 
a c h i e v i n g a res i l ien t , low-car -
b o n ene rgy fu tu re wi l l r equ i re 
more than just g o o d ideas: It wil l 
take polit ical will, inter-ministerial 
coo rd ina t i on and clear nat iona l 
d i r e c t i o n t o e x e c u t e t h e m t o 
achieve the goals. 

A h m a d F a r i d n o t e d t h a t 
Malays ia 's e n e r g y p l a n n i n g is 
current ly f r agmen ted , wi th dif fe-
rent min is t r ies m a n a g i n g d i f fe -
ren t a s p e c t s o f t h e s e c t o r -
hyd ropower under one, b iomass 
u n d e r a n o t h e r a n d n u c l e a r 
energy under yet another. 

This lack of coo rd ina t i on , he 
said, makes it d i f f icu l t t o imp le -
m e n t a u n i f i e d s t r a tegy . He 
stressed t h e n e e d fo r a s ingle, 
c o n s o l i d a t e d r o a d m a p g u i d e d 
by a central author i ty t o ensure 
consistent d i rect ion and eff ic ient 
execution. 

He ca l led on min is t r ies a n d 
agenc ies - i nc lud ing the Minis-
try of Energy Transition and Water 
Transformation (PETRA), the Minis-
try of Natural Resources and Envi-
ronmenta l Sustainabi l i ty (NRES), 
the Economic Planning Unit(EPU) 
and the Energy Commiss ion (EC) 
— to align their strategies under a 
unif ied national f ramework. 

Dis jointed efforts, such as one 
ministry champ ion ing solar whi le 
another pushes gas, send mixed 
signals t o investors and hamper 
coord inated progress. 

Both academicians conc luded 
w i t h a s o b e r i n g ye t h o p e f u l 
message: The w indow for change 
is narrowing, but the oppor tun i ty 
is still within reach. 

Adlansyah said fuel diversifica-
t ion is not just about energy - it is 
a matter of sovereignty, af forda-
bility, sustainability and economic 
growth. Meanwhi le, A h m a d Farid 
be l i eves t ha t f o r Ma lays ia t o 
remain regionally compet i t ive, the 
country must adop t a more strate-
gic approach to how electr icity is 
generated and consumed. 

Such a t r ans i t i on , h o w e v e r , 
will not happen wi th in f ive years. 
The shift towards a more secure, 
ba lanced e n e r g y mix w i l l take 
t ime - likely over a decade - and 
requires strong poli t ical will, long-
t e r m p l a n n i n g a n d c o n s i s t e n t 
execution. 

Malaysia canno t a f fo rd to fai l 
or squander the investments it is 
a l ready mak ing in e n e r g y tran-
sit ion. A sound, un i f ied nat ional 
endeavour is essent ia l t o g u i d e 
this journey forward. 

Ul t imately, a we l l -d i ve rs i f i ed 
ene rgy mix means m o r e t h a n 
national resilience - it meansfewer 
blackouts, more stable electr icity 
prices and cleaner env i ronment . 
For everyday Malaysians, it trans-
lates into a bet te r qual i ty o f l ife: 
Un in ter rupted power for homes, 
schools and hosp i ta ls ; smar te r 
energy bi l ls; a n d a sus ta inab le 
future for generat ions to come. 
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