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Large capacity additions amidst high crude oil prices

Sources: CCFEI, BP Statistical Review of World Energy
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What do we know of China’s polyester industry?

• Uses purified terephthalic acid (PTA) and monoethylene
glycol (MEG) as feedstock/raw materials; they are derivatives
of petroleum, together they form 86% of production cost.

• 40% of PTA used by polyester industry in China is imported.

• 75% of MEG used by polyester industry in China is sourced 
from other countries.

Large excess capacity in polyester occurred without 
regard to feedstock availability



What do we know of China’s polyester industry?

• Electricity accounts for 12% of cost of production and is 
mainly coal-fired.

• But electricity price increases capped and can artificially 
grow slower than the market.

Electricity price increases are capped and 
government-determined



What do we know of China’s polyester industry?

• Labor accounts for only 2% of production cost; 
also more output per hour of labor rendered

China’s labor productivity has increased over the years



Ultimately, how do these things explain excess capacity 
in polyester production in China?

• Nature of input use/technical substitutability

• How polyester production responds to polyester price 
changes. Also how use of inputs changes with input price 
changes.

• Kind of technology that accompanied recent output growth.      
How did it change average cost of production?

Need to know what underlies China’s production technology



Price and cost share data reveal underlying technology

• Function of time, input prices, output and their 
interactions.

• Consists of a system of equations: total cost and share 
equations for each input (chemicals, electricity, labor).

Translog cost function



Price and cost share data reveal underlying technology

• Elasticities of substitution. If inputs can be used together 
(complements) or in place (substitutes) of each other.

• Economies of scale. If costs rise slower (faster) than output, 
then increasing (decreasing) returns to scale is observed 
and average cost falls (increases) with increasing output.

• Rate of technical change. If overall costs increased or 
decreased due to technical progress, ceteris paribus.

Translog cost function



Results and policy implications

• Policies that cap 
increase in 
electricity rates 
provided incentives 
to invest in new 
polyester capacity.

• Policies that curb 
wage increases 
also limited the rise 
in production cost

• Chemical-intensive; 
labor and electricity 
replaces chemicals 
very poorly

• Electricity cannot 
be replaced by 
chemicals or labor

• Labor can be 
replaced by 
chemicals and 
electricity

• Input use
Results Effect of PolicyArea



Results and policy implications

• Policies aimed at 
higher polyester 
fiber prices will 
increase production 
more than policies 
that will lower 
chemical prices.

• Polyester 
production 
triggered more by 
higher polyester 
prices in the market 
than lower 
chemical input 
prices.

• How polyester 
production 
responds to 
changes in output 
or input prices

Results Effect of PolicyArea



Results and policy implications

• Fragmentation or 
downsizing of 
existing firms 
possible unless 
issue of self-
sufficiency in 
feedstock supply is 
addressed.

• Technology that 
accompanied 
expansion resulted 
in higher average 
costs.

• Since Q2 of 2005, 
polyester 
production in China 
has experienced 
decreasing returns 
to scale.

• Nature of 
technological 
change

Results Effect of PolicyArea



Conclusions

1. Polyester fiber production in China is highly 
responsive to polyester prices dictated by the textile 
sector.  Over the years, prices were higher due to a 
vibrant textile sector.

2. This led to supply bottlenecks for feedstock (PTA 
and MEG account for 86% of cost of production) 
which led to higher average cost of production.



Conclusions

3. This tightness in supply partly explains excess 
capacity.  But recently, low demand for textiles has 
added to unused capacity.

4. As long as producers face distorted input prices 
(lower) for electricity, and as long as labor costs only 
partially account for productivity, the incentive to 
overinvest in polyester and the overhang in capacity 
remain.
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