
Outlook: Bio-diesel Impact on the Palm Oil Industry

The rapid increase in petroleum prices above the price levels of vegetable

oils, beginning in 2004, provided the impetus for turning vegetable oils into

bio-diesel for transportation fuel. It was attractive to convert cheaper palm

oil, rapeseed oil or soybean oil into methyl esters or bio-diesel and sell

these at the price of petroleum diesel to earn a gross margin of up to

US$200 per tonne or 40% of the price of the vegetable oils.
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The initial attraction led to many governments especially in

the EU, as well as the US Administration, to promote the

increased use of bio-diesel to at least partially replace

petroleum diesel.

The period when palm oil prices were below those of

crude petroleum began in 2004 as shown in Figure 1,

but because of the resultant increase in bio-diesel

demand, palm oil prices reverted to the premium posi-

tion against petroleum prices after about two years at

the end of 2006.

Governments in the EU also provided subsidies or incentives

to encourage the use of bio-fuel as it was part of their policy

to reduce dependence on fossil fuels, and to lower carbon

dioxide emissions to reduce global warming. Prices of veg-

etable oils were relatively cheaper than those of petroleum

fuel at the end of 2004 and, with additional subsidies, it was

even viable to burn palm oil directly in power plants to gener-

ate electricity in the EU.
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Before long, the demand for bio-diesel influenced prices

of the oils and fats raw materials to increase rapidly, as

shown for the period after 2006 in Figure 1; this caused

the profit margins for bio-diesel producers to be reduced

or even vanish. The vicious cycle of margin fluctuations is

a feature of the bio-diesel industry which needs more

detailed analysis if its long-term implications are to be

fully understood.

Economic dilemma

Global demand for fossil fuel (4,231 million tonnes in 2007)

is so large that the 154 million tonnes of available oils and

fats supply is only equivalent to less than 4% of annual

petroleum consumption. While the oils and fats market has

been in some degree of balance between supply and

demand for the traditional food and oleochemical applica-

tions, the new big potential demand for bio-diesel will lead

to a major imbalance.

Prices of vegetable oils and fats will have to increase to

help reduce demand and re-create market equilibrium. The

cycle of reduced demand will lead to price reduction which

in  turn will re-stimulate the demand for bio-diesel, and the

price fluctuation cycle will be repeated.

Such cyclic changes will be tempered by market prices

being distorted by subsidies on bio-diesel in the EU, the US

and other countries. With subsidies, bio-diesel will appear

to be still viable even if the price of vegetable oil is higher

than that of petroleum diesel.

Even after the subsidies are factored in, the bio-diesel

operator will continue to face a dilemma – the more suc-

cessful he gets in converting vegetable oils into bio-diesel,

the more unsuccessful he will become because his raw

material prices will increase. This will reduce or remove his

profit margin.

Bio-diesel plant capacity

In view of the attractive margin for bio-diesel during the first

cycle between 2004 and 2007, which was somewhat

extended by the effect of subsidies, many countries pro-

moted investments in bio-diesel plants.

As shown in Figure 2, world capacity for bio-diesel

increased from an equivalent of 3% to 22% of oils and fats

supply between 2004 and 2008. Considering that oils and

fats supply expanded only at 4% per year, or 16% over the

last four years, it implies that bio-diesel plant capacity is

expanding faster than supply.

The current expansion in oils and fats supply is meant to

cater for normal expansion in traditional applications such

as food and oleochemical uses. If demand expansion for

bio-diesel is to grow according to plant capacity, the supply

of oils and fats to meet the total need for the food, oleo-

chemical and bio-diesel industries would have to grow at a

much higher rate.
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In total, supply should have expanded by 38% (16%+ 22%)

over the last four years to meet food, oleochemical and bio-

diesel demand. As it was not possible for the food and oleo-

chemical uses to contract over the last four years, or for the

total oils and fats supply to expand at 38%, prices had to

increase mainly to discourage bio-diesel production.

Food versus fuel

The projected price increase for oils and fats is driven by

the large capacity of bio-diesel plants established globally.

It represents unlimited demand whenever the effective

price of oils and fats is below or close to that of petroleum

fuel. The threat of reduced availability forces the food and

oleochemical sectors to react by raising their buying prices

in order to bid for supply. Demand for food and oleochemi-

cal uses is rather inelastic when compared to demand for

fuel.

A gallon of cooking oil may take a person one month to

consume in the food sector, and his per day cost of oil use

is therefore 1/30 of a gallon price. The same gallon of oil, if

used as fuel, would last a person only for 20 miles or 30

minutes of travel time. His daily cost in using vegetable oil

bio-diesel is probably equivalent to the cost of 2 or 3 gal-

lons of oil to cover daily travel.

Thus the person in the food industry is more able and will-

ing to pay a higher price for oil than the person in the fuel

industry who will revert to using cheaper petroleum diesel

as an alternative, once bio-diesel becomes relatively

expensive. In essence, the food industry will always have its

supply of oils and fats because of the willingness to pay a

higher price compared to the fuel user.

Assuming supply of vegetable oils and fats is more than

adequate to meet the traditional demand in the food and

oleochemical markets, prices of vegetable oils will not rise

far above the prices of petroleum for too long, as the fuel

sector will not support such high prices.

On the other hand, effective prices of vegetable oils will not

fall far below the prices of petroleum fuel as the bio-diesel

industry will use large quantities of cheaper raw materials

for its current capacity. This will force prices of oils and fats

to be highly correlated with those of petroleum fuel as

shown in Figure 1 for the period between 2007 and 2008.

In the debate of food versus fuel, a few outcomes are

expected:

1. Demand for vegetable oils for use as bio-fuel will be

highly cyclic as many bio-diesel plants will stop opera-

tions when vegetable oil effective prices are higher than

petroleum diesel prices; the plants will resume opera-

tions when raw materials (vegetable oils) are cheaper.

Over time, some of the non-integrated plants with weak

financial support will have to be closed due to lack of

sustained profits.

2. The food industry will have to live with the fact that veg-

etable oil prices will no longer be as cheap as in the

years before bio-diesel was introduced. Prices of veg-

etable oils will be at least as high as the prices of petro-

leum fuels. Prices of vegetable oils will only become

cheaper when the prices of petroleum come down, as

they are highly correlated.

3. Demand for bio-fuel such as corn-based ethanol and

soybean bio-diesel will affect food prices, because ani-

mal feed from corn and soybean sources will be expen-

sive, and land for grain and soybean production will face

competition from corn for bio-ethanol. The resultant

shortage of soybean due to lower planted area and its

use as bio-diesel will mean that more palm oil will be

needed to supplement the shortages.
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Thus whether palm oil is used directly as bio-diesel or

not, substitutability factors will ensure that it will continue to

enjoy a price rise similar to soybean oil, resulting from

the demand for bio-fuel (bio-ethanol and bio-diesel)

around the world. The real driver in pushing up prices of

food is not bio-diesel demand but high petroleum prices,

which triggered the bio-fuel industry.

4. Farmers will benefit from high prices of vegetable oils

and this may encourage them to increase supply of

oilseeds.The increase in supply will probably not be able

to reduce prices in a significant way as it will be insuffi-

cient to meet the needs of the large bio-diesel market.

5. For a producer-country like Malaysia, oil palm will still be

the most profitable crop for farmers. Planting non-edible

oil crops for bio-diesel feedstock would penalise farmers

with lower income potential, compared to planting oil

palm. The food industry will have access to palm oil as

long as they pay at prices above the equivalent of petro-

leum fuel. Otherwise the farmers would want to benefit

from the higher price by selling their palm oil partly to the

fuel industry.

The outlook

It is possible for bio-diesel development to suffer an

abortive growth trend in the near future because of the

self-conflicting effects of success that will automatically

lead to failure. Success in the bio-diesel industry will pro-

mote excessive demand and high prices, and this will

reduce or create a negative margin tendency and, ulti-

mately, failure to obtain a profit margin. In this regard, the

development of the bio-fuel industry is going to be transi-

tory in nature.

It is no different to past trends where no bio-diesel

plant could exist and vegetable oils were not used as

bio-fuel because of their relative high prices com-

pared to petroleum fuels even though there has long

been awareness of the production technology.

Commercialisation of bio-diesel was then not feasi-

ble because the food industry was always willing to

buy oils and fats at prices above the prices of petro-

leum products.

Another possibility is the mandatory blending of bio-

diesel which will force up prices of vegetable oils,

higher than petroleum diesel. Such large demand for

vegetable oils will push prices up so high that the fuel

industry will be forced to reconsider the wisdom of

burning very expensive oils for fuel relative to petrole-

um oils, even though the impact of bio-diesel on

petroleum demand or supply replacement may be

negligible.

This scenario may allow the bio-diesel cycle to survive

a little longer before a public outcry sets in, because

high oils and fats raw material prices will be passed on

to them when they buy mandatory blends of transport

fuel.
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Ultimately, there is a strong possibility that vegetable oil

producers will encourage an optimal number of bio-diesel

plants to survive so that oilseed farmers will be assured of

an additional demand that will keep prices high for their

produce. This is leveraging on the bio-diesel industry to

maximise on high prices to benefit the oils and fats produc-

tion business.

The subsidy needed to sustain a small number of bio-diesel

plants is not significant compared to the revenue earned

from high prices by the rest of the oils and fats supply par-

ticipating in the traditional oils and fats market. This lever-

age opportunity will likely be exploited by major oils and fats

producers including the Malaysian palm oil sector in the

future, as it forms a floor-price assurance protecting pro-

ducers and farmers from the affliction of low prices for oils

and fats commodities.

Future prices of vegetable oils and fats will be corre-

lated with petroleum prices because bio-diesel

capacities already in existence will mop up any

excess supply of raw materials. Prices of oils and

fats will not likely move too high relative to petroleum

products, as demand from the bio-diesel operators

will vanish if raw materials are at a high premium to

petroleum prices.

Prices of palm oil could be projected to correlate closely

with the prices of petroleum. As the price of petroleum is

projected to remain high due to depleting supplies, future

prices of palm oil will depend on the prices of petroleum

as shown in Figure 3, provided that demand for food and

oleochemical is adequately met by projected expansion

in supply.

Prices of oils and fats may break away from the close

correlation with petroleum prices if their supply cannot

meet the projected growth through traditional demands

for the food and oleochemical industries. This possibili-

ty is real.

Current demand expansion for food and oleochemical uses

is about 3-4% per year as influenced by income and popu-

lation growth trends. With world annual production of 154

million tonnes of oils and fats in 2007, the 3% expansion

amounts to 4.62 million tonnes of additional oils and fats

needed per year.

Simple cumulating of additional demand for 10 years

would lead to 46.8 million tonnes of additional oils and

fats in the 10th year from now. If this additional demand

from the 10th year onwards were to be produced from

palm oil, it would require about 12 million hectares of

new oil palm plantations. If it were to be supplied by

soybean oil, 120 million additional hectares would have

to be cultivated.

After more than 40 years of rapid expansion, the oil

palm industry in Malaysia and Indonesia can only pro-

duce about 33 million tonnes of palm oil from a com-

bined area of 13 million hectares of plantations. It is

therefore unlikely that the additional 46.8 million tonnes

of oils and fats can be produced via palm oil cultivation

in the next 10 years. Similarly, such additional quantities

cannot be met by soybean supply expansion alone as

the 120 million hectares of land needed may not be

readily available.

It could be wishful thinking to expect a large production of

bio-diesel from vegetable oils and fats knowing that there

may not be enough even to meet the projected needs of the

growing demand for food and oleochemicals in the interme-

diate to long-term projection.
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By implication, the world oils and fats prices may con-

tinue to be higher in the future to reflect the projected

shortage in supply even in the traditional food and

oleochemical market, and prices may move up inde-

pendent of petroleum prices because of the projected

shortages.

Very few countries are in a position of net excess to

supply oils and fats to the world market. As Figure 4

shows, only three countries – Malaysia, Indonesia and

Argentina – are major net exporters of oils and fats.

Most countries are net importers, including the US for

the first time in 2006.
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Developed countries like those in the EU with ambitious

bio-diesel programmes and future targets are already

major net importers of oils and fats – even when the bio-

diesel industry has not yet taken off in a big way. This

presents a pessimistic scenario for bio-diesel develop-

ment due to potential supply shortages. However, the

same factors provide an optimistic scenario for oil and fats

suppliers and exporters as they can expect prices to

remain remunerative.

Conclusions

The bio-diesel industry is currently undergoing a diffi-

cult phase of its development. Producers face the prob-

lem of no margins because of high prices of raw mate-

rials, as a result of over-capacity in plants. This con-

forms to the theoretical projection that the large

demand created by bio-diesel capacity will push prices

upwards to eventually affect profit margins and viability

of the bio-diesel industry.

Profit margins may be re-created with oils and fats

prices weakening subsequently but oilseed producers

will likely take the strategy of keeping a certain capaci-

ty of the bio-diesel plants active to prevent prices from

falling too low.

Need for bio-diesel will be regarded as a new ‘Blue

Ocean’ demand that will change the structure of the oils

and fats market. It is projected that prices of oils and

fats will not fall below the equivalent level of petroleum

prices because active bio-diesel capacity maintained by

oilseed producers will mop up any cheap oils and fats in

the market.

Consequently, the food industry will not be able to buy

oils and fats as cheaply as in the past because of

potential demand in the bio-diesel sector. Still, prices

will not rise excessively as the bio-diesel industry will

not tolerate prices higher than that of the petroleum

equivalent.

With the projection that prices of non-renewable crude

petroleum will continue to remain relatively high, prices of

oils and fats will also remain high because of their close

correlation.

This provides an optimistic outlook for oils and fats produc-

ers, but most of the bio-diesel producers will have a transi-

tional existence whose survival will be highly dependent on

supporting subsidies. This will limit capacity expansion to

an extent encouraged by oils and fats producers who may

be looking at price leveraging for its floor-price protection

effect.

In the long term, oils and fats supply may not be able

to meet the need for the normal 3-4% expansion in

demand in the food and oleochemical sectors. This

could push prices higher than those of petroleum

until the high prices force a reduction in demand,

thereby bringing the market into supply and demand

equilibrium.
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