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There are various sources of energy 

Non – Renewable Energy Renewable Energy



Since 1880s, hydrocarbon has become the most important fuel source… 



…and this will remain so in the next few decades

Today’s share of fossil fuels in the global mix, at 82%, is the 

same as it was 25 years ago 

The strong rise of renewables only reduces this to ~75% in 

2035

A mix that is slow to change…

…but all types of energy is required to meet the world’s 

energy demand



Evolution of the Oil Industry: 1880s

Dutch East 

Indies drilled 

oil in 

Indonesia

Drake well –

first oil drilled 

in 

Pennsylvania, 

USA

Rockefeller forms 

Standard Oil

Baku oil fields –

Kerosene shipped 

from Russia to Far 

East

Market features:

• Importance of kerosene

for lighting

• Excessive production  -

price to collapse to 

$0.20/bbl

• 1890s – internal 

combustion engine

developed using gasoline 

and diesel  

• High crude oil prices –

worth ~$20/bbl

• High price volatility as 

kerosene demand rocketed

1859 1872 1873 1880



Evolution of the Oil Industry: 1990s

1911 Early 1930s 1960 1960 – 1973

Independent 

traders
Standard Oil 

dissolved into 

Seven Sisters 

Esso, Shell, 

BP, Mobil, 

Texaco, 

Chevron and 

Gulf 

Petrochemical 

industry began with 

introduction of 

thermoplastic resins. 

Later crude oil was 

cracked to produce 

ethylene for 

polyethylene and 

VCM and PVC

OPEC was 

founded

Market features:

• Electric light - replace 

kerosene lamps

• Oil prices controlled by 

major oil companies 

through the Achnacarry

Agreement of 1928

• Oil companies enter 

chemical industry in the 

1940s

• Low stable prices



Before mid-2014, crude oil prices was influenced by economic growth and geopolitical events



1970s 1980s 1990s 2000s

Creation of 

PETRONAS

Gas Era

Expansion into 

Value Added 

Manufacturing 

Activities

Malaysia as a Key 

Regional & Global 

Gas Exporter

• Creation of 

PETRONAS – 1974

• Petroleum 

Development Act –

1974

• Transition from 

Concession to PSC

• First PSC – 1976

• National Depletion 

Policy – 1980 

• Gas exploration & 

development

• Beginning of 

downstream gas 

projects such as 

MLNG & PGU

• Five-Fuel Policy –

1999

• Expansion

domestic 

downstream 

projects - refining 

and Petrochemicals

• PETRONAS began 

International 

Ventures

• Malaysia became a 

key producer & 

exporter of gas  

• PETRONAS 

established itself as 

a global player

• Malaysia promoted  

deepwater areas  

Closer to home, the rapid evolution of Malaysian petroleum industry begins with the inception of 

PETRONAS in 1974 

Moving forward…

The world and the 

industry are getting more 

complex and highly 

dynamic

Sustainability has become 

essential agenda in 

growth and development 

Advancement in 

technology is the main 

driver in all aspects of life

…change is the only 

constant



At current rate, Malaysia is expected to become a net energy importer by end 2020…

Malaysia Energy Supply Demand Balance

Note: EE = energy efficient



Malaysia Energy Supply Demand Balance

Note: EE = energy efficient

EE Initiatives

New Energy Sources

…but the demand-supply gap can be narrower through various EE initiatives and the utilization of 

new energy sources

Shifting of consumer 

behavior and 

technology



Technology advances and choices by consumers and businesses to use energy more efficiently can 

moderate the growth in energy demand even as the economy expands

By 2040  the combined effects of lower energy intensity and less 

carbon-intensive energy sources result in a nearly 45% reduction in 

the carbon intensity of global economy

Note: tons energy-related CO2 emissions per unit of GDP

Hypothetically, if energy intensity remained the same overtime, 

global energy demand would grow in lock step with GDP, almost 

doubling between 2017 and 2040 

Global energy demand is projected to grow only ~20% from 2017 to 

2040 because continued efficiency improvement lowers the energy 

intensity of the global economy 



The world continues to electrify, led by developing economies, with renewable energy playing an 

ever-increasing role

The mix of fuels in global power generation shifts materially, with 

renewables gaining share at the expense of coal, nuclear and hydro

• The share of natural gas is broadly flat at ~20%

Renewables account for around 2/3 of the increase in power 

generation i.e. increasing to ~30% of share in the global power 

sector 

Coal declines significantly, such that by 2040 it is surpassed by 

renewables as the primary source of energy in the global power 

sector



However, transport demand continues to be dominated by oil, despite increasing use of natural gas, 

electricity and biofuels

The share of oil within transport 

declines to ~85% by 2040, down from 

94% currently 

Natural gas, electricity and biofuels 

together account for more than half of 

the increase in energy used in transport 



The outlook for oil demand in uncertain but looks set to play a major role in global energy out to 2040

This chart suggest that oil will continue to play a significant role in 

the global energy system in 2040, with the level of oil demand in 

2040 ranging from 80 Mb/d to 130 Mb/d 

Significant levels of investment are required for there to be sufficient 

supplies of oil to meet demand in 2040

There is some difficulty of decarbonizing heavy-duty transportation, 

thus requires for further technology development on economic and 

lower-carbon solutions



Nevertheless, renewable energy still is the fastest growing source of energy, accounting for around 

half of the increase in energy

• The growing abundance of energy supplies plays an increasing 

role in shaping global energy markets 

• The transition to a lower-carbon energy system continues, with 

renewable energy and natural gas gaining in importance relative 

to oil and coal 

• Renewables and natural gas account for 85% of energy growth

• Renewable energy, the fastest growing source of energy, 

increases it shares in primary energy from 4% today to around 

15% by 2040

• Natural gas grows much faster than either oil or coal, overtaking 

coal to be the second largest source of global energy



Renewable energy is set to penetrate the global energy system more quickly than any fuel in history

Historically it has taken many decades for new fuels to penetrate the 

energy system

• Example, it took almost 45 years for the share of oil to increase 

from 1% of world energy to 10% in the late 1800s / early 1900s 

The global energy system is dominated by machines and buildings 

which are relatively long lived 

The share of renewables in world energy increases from 1% to 10% 

in around 25 years, far quicker than any fuel has ever penetrated the 

energy system in history 



In Malaysian context, utilization of renewable energy (RE) as the fifth fuel has been intensified since 

2000 to supplement the supply from conventional energy sources

Malaysia’s

Energy 

Framework

Petroleum 
Development 

Act 1974

National 
Petroleum 

Policy 1975

National 
Energy 

Policy 1979

National 
Depletion 

Policy 1980 

Four-Fuel 
Diversification 
Policy 1981

Fifth Fuel 
Policy 2000

National 
Green 

Technology 
Policy 2009

National RE 
Policy & 

Action Plan 
2010

New Energy 
Policy & 10th

Malaysia 
Plan 2010

Encourage the 

utilization of 

renewable sources 

i.e. Renewable 

Energy

Efficient utilization of 

energy i.e. Energy 

Efficient



Increase RE 
contribution in 
national power 
generation mix

Facilitate the 
growth of the RE 

industry

Ensure reasonable 
RE generation cost

Conserve the 
environment for 

future generations

Enhance 
awareness on the 

role and 
importance of RE

Malaysia through the National Renewable Energy Policy and Renewable Energy Act 2011, envision to 

achieve 25% renewable energy capacity mix by 2025



Biodiesel which is one of the known sources of renewable energy has been widely used by 

developed countries to reduce their dependencies on non-renewable energy

Leading countries based on biofuel production in 2018 (in thousand 

metric tons of oil equivalent)

In Germany, production reached around 3.4 million metric 

tons of oil equivalent that year 

That means, Germany is among the global top three 

countries in biofuel production

EU imports of biodiesel:



Biodiesel introduction in Malaysia is gazette under the Malaysian Biofuel Industry Act 2007 and Malaysian Biofuel 

Industry (Blending Percentage and Mandatory Use) (Amendment Schedule) Regulations 2019

2011

• B5 diesel for 
subsidized 
sector

2014

• B7 diesel for 
subsidized 
sector 

2019

• B10 for 
subsidized 
sector 

• B7 for industry 

2020

• B20 

202X

• B30

B10 diesel for Euro 2M diesel 

grades 

(mandated date: 1 Feb 2019)

B7 diesel for Euro 5 diesel 

grades and Euro 2M diesel 

grades sold at highland area

(status quo)

B7 diesel for industry

(mandated date: 1 July 2019)



Moving forward, present generation biofuel will be shifted to advanced biofuel which will utilize wider 

range of feedstocks and more complex processes

Advanced 

Biofuels

- What is it? -

First generation biofuel sources:

Sugar, starch or lipids extracted 

from crops, palm oil

Second generation biofuel 

sources:

Cellulose, hemicellulose or lignin 

(agricultural or forestry residues) 

and lignocellulosic crops

Third generation biofuel sources:

Aquatic autotrophic organism 

e.g. algae

SilvergrassReed

Canary

Grass

Giant

Reed

Conventional biofuel i.e. feedstocks 

could be used as food or feed

Advanced biofuel categories



Moving forward, present generation biofuel will be shifted to advanced biofuel which will utilize wider 

range of feedstocks and more complex processes

Advanced 

Biofuels 

Drivers

GHG emissions 

reduction associated 

with transportation

Concerns about the 

impact of 

conventional biofuel 

production on food 

prices

Direct and direct 

impacts of increased 

demand for 

agricultural land & 

forest products

Increases resource base for fuels  improving security of supply and potentially reducing costs or 

protecting against oil price increases

Provokes innovation and local market opportunities creating additional revenue streams for the 

agricultural and forestry sectors

1

2



This liquid biofuel demand is expected to increase globally, with the majority growth in Asia, 

especially China and India

Several key factors influence demand such as how far energy 

efficiency gains outweigh vehicle fleet growth, modal shift, overall 

transport services demand and liquid fuel substitution by alternative 

fuel sources, including electricity 

Advanced biofuels make up 18% of total biofuel production globally 

in 2035, largely deployed in OECD regions where they are expected 

to account for 27% of all biofuel used 

It is estimated that the global demand for advanced biofuels could 

reach 124 billion L per year by 2030 (equates to ~25% of total 

biofuels production)

Scenarios for global liquid fuel demand (circles) and biofuels 

demand (triangles)



Many conversion technologies are capable of transforming advanced biofuels feedstocks into liquid 

transport fuels

The figure illustrates the pathways to advanced biofuels using either 

advanced feedstocks or pre-commercial conversion technologies 

Some advanced feedstocks such as algae based may be converted 

to advanced biofuels via established processes e.g. hydrotreating 

and transesterification 



Advanced biofuels pathways face technical and non-technical barriers to widespread commercial 

deployment which requires a range of interventions to support development

4 Key areas that require interventions

1

Technology development

2

Company development

3

Market formation

4

Policy Development

Can be addressed through:

4. Introduction of mandates or incentives by 

national governments 

5. Public procurement initiatives can stimulate 

demand for advanced biofuels products e.g. 

support from US DoD on biofuels production 

at scale for marine and aviation applications

6. To back risk management tools sharing the 

credit risk of commercial loans between the 

government and financial institution i.e. loan 

guarantees 

1. Public sector funds e.g. grants to build 

demonstration projects for research and 

evaluation of technology 

2. Establish strategic partnership which allow 

several companies across the supply chain to 

share expertise and financial risk 

3. Public sector programs to de-risk investment 

e.g. project investment insurance or by soft 

loan programs from governments or 

innovation agencies

Some potential 

interventions



Whilst more works need to be done for future, efforts have also been put in place to mitigate the 

present scenario

• Smaller engine, but higher capacity 

• ICE technology advancement e.g. direct 

injection, high pressure common rail

• Environmental Quality Regulations 

• Clean Air Regulations 

• IMO 2020

• Adoption of Euro fuel standard which 

applies to both road transport and 

commercial used

Environmental Friendly

Fuel Efficiency

Improved Quality of Life



Conclusion

• The enormous growth demand for fuel in the transportation sector and intensification of environment concerns resulted in more

emphasis on necessity of renewable energy 

• Malaysian Government has come to understand how important renewable energy is by adopting new strategies and a variety of 

programs

• One of the selections is biodiesel as a renewable fuel which has drawn considerable attention recently along with development of

production capacity 

• The opportunities for advanced biofuels are great and varied  but establishing a competitive industry remains a significant challenge

– Industry and governments to continue building momentum in the sector and improving its prospects for widespread 

commercialization 

• Nevertheless, analysis of passenger car sales shows that ICE vehicles (conventional and hybrid electric vehicles) are still estimated to 

constitute ~70% of new sales in 2040, hence they retain the dominant role at the global level 

– Conventional fossil fuel is therefore still relevant



Thank You


