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Dealing with Commodity Chemicals in Times
of High Price Volatility

Dr. Kai Pflug, Management Consulting — Chemicals (kai.pflug@mc-chemicals.com);

It sometimes seems that everyone running
a business always thinks that times are
tougher now than they used to be. For
producers — and buyers — of commodity
chemicals, this thinking will take the
more specific form of concerns about
increased price volatility. In this paper,
we therefore want to look at two issues —
first, have prices of commodity chemicals
really become more volatile recently? And
secondly, if so, what does this mean for
those dealing with them?

Let us look at the first question — have
the prices of commodity chemicals in China
become more volatile in the past 3 years?
To answer the question, we examined prices
of 34 commodity chemicals from January
2019 to November 2021. The data is shown
in Tab. 1.

The first few columns show the average
price of each chemical as well as the lowest

and highest price during the observation
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period. The column “Max/Min” already
gives an initial indication of the differences
in price fluctuations, with some chemicals
reaching maximum prices more than three
times the minimum ones.

The next few columns show the annual
price changes. The general trend here is a
slight price decrease during 2019 followed
by a more substantial price decrease in 2020
and a substantial increase in 2021. While
this is partly due to aspects specific to each
chemical, a broader rationale is the oil price
development — the average annual oil price
dropped from US$57/barrel in 2019 to
US$40/barrel in 2020 and then increased to
about US$68/barrel in 2021.

However, it is the last three columns of
the table which answer the question about
the increase in volatility. Here, we used the
relative standard deviation as a measure
of volatility. In 2019, this measure was

comparatively low for almost all products,
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indicated by the green color. In 2020,
volatility increased substantially for about
one third of the products, as indicated by
the increased number of reddish fields.
Finally, in 2021 almost all products fall into
the categories with higher volatility. For
individual products such as caustic soda
— affected by production curbs as some
chlor-alkali producers have been asked by
local authorities to lower production rates
as part of the country’s dual control policy
on energy consumption and intensity — the
volatility increases are extreme.

So, it seems despite our initial skepticism
about people always assuming things
are worsening, they are probably right in
this case. The volatility of the prices of
basic chemicals in China has substantially
increased recently. One reason for this
increased volatility certainty is Covid-19.
However, it is quite possible that increased

price volatility is a longer-term trend that
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Prodiict Av. Price Min Max Max/Min Annualized Price Change (%) StdDev/Av. StdDev/Av. StdDev/Av.

2019-2021 (%) 2019 2020 2021 Price 2019  Price 2020  Price 2021

Acetic acid 2,916 2274 3,463 152 13 -5 2 0.07 0.09 001
Acetone 5,937 3117 10,950 351 56 66 -28 0.22 0.25 0.22
Acrylic acid 8,958 7,240 16,550 229 -16 B 0.07 0.03 027
Acrylonitrile 12,277 9,940 16,060 162 13 -4 011 005 010
Aniline 8,323 6,019 14,080 234 21 =5 0.09 0.01 023
Benzene 5,785 4489 8144 181 14 2 0.09 0.04
Butyl acetate 8,179 5190 14,450 278 4 22 0.05
Butyl acrylate 11,473 8450 19,700 233 -13 0.06
C5 3,884 2,867 4775 167 0 0.11
C5 (adh.) 10,452 9500 11,580 122 -3 0.05
co 3,405 2156 4345 202 3| 0.07
Caprolactam 12,416 10,993 16,050 146 o 0.07
Caustic soda (1) 2,434 1,678 5175 308 29 014
Chloroacetic acid 5,226 3,400 11,500 338 -6 0.10
Diethylene glycal 4848 3,110 6,569 21 9 0.09
DOP 9,073 6,289 13,821 220 -10 0.05
Ethyl acetate 8,761 5214 10,367 199 -4 0.07
Ethylene glycol 4,857 3,850 5675 147 13 0.07
Isobutanaol 7,153 4938 13,500 273 -6 0.04
Isopropanal 7,271 4783 9500 189 = 013
Methanol 2,107 1,841 3,372 183 -2 0.09
Methyl acrylate 11,570 9,320 18,200 195 g 0.07
MMA 11,634 8333 14,600 175 -29 0.12
n-Butyl alcohol 8,269 5050 15600 309 -1 49 29 0.05 047 0.21
Qctyl alcohol 9,588 6,522 18713 287 -11 41 59 0.05 0.12 023
Phenol 7,077 5,744 9529 166 -16 -4 41 0.07 0.1 0.15
Propylene 7,299 5717 9,400 164 10 9 29 0.04 0.06 0.09
PTA 5,276 3,483 6,872 197 24 = 10 010 003 013
Styrene 7,966 6,683 9,956 149 9 9 52 0.06 0.04 014
Toluene 5,252 3,725 7,336 197 12] 34 59 0.08 0.19 0.20
Vinyl acetate 7,688 4888 13,633 279 -1 -4 126 0.05 0.10 0.17
Xylene, iso- 5,154 3,431 6,869 200 9: =33 83 0.06 023 0.15
Xylene, ortho- 5,751 3,967 6,850 173 -9 -10 20 0.06 0.19 0.1
Xylene, para- 6,660 4,000 9,000 225 57 40 87 0.12 012 0.13

Tab. 1: Price development of selected chemicals in China (data source: CCR)

least some of these variations to the end

will stay with us even once Covid-19 is
more or less under control.

What does this mean for companies
purchasing these chemicals? Obviously,
dealing with chemicals with highly volatile
prices brings specific challenges, which
we will discuss below along with some
potential solutions.

First of all, substantially varying input
costs have a big impact on the pricing of
chemical products. In order to obtain stable
profit margins, this means both aiming to
reduce the variations in the prices of the

chemical raw materials and to pass on at

customers.

Long-term contracts for commodity
chemicals based on a fixed price are one way
of achieving such a stabilization. However,
given the very high impact of oil price
changes on basic organic chemicals, it may
be difficult to find a producer of such basic
chemicals willing to agree to fixed prices.

A more realistic proposition is hedging
based on a proxy, such as crude oil. Such
hedging with futures contracts is a financial
tool to reduce the effects of fluctuating raw

materials. As this allows the participation
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of financial players not involved in the
production of chemicals themselves, the
options offered will be much broader.

Upstream integration is another option,
although more of a theoretical one. While in
principle it reduces the exposure to relative
volatility via increasing the share of value
creation, it also puts a company much closer
to the source of volatility.

Of course, volatile input prices are less
of an issue if these can simply be passed
on to end customers. This can be fairly
straightforward for chemicals close to

the ultimate raw material crude oil, as the
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price of crude oil is highly transparent,
and it affects a large range of products,
some of which having high visibility (e.g.,
petroleum prices at gas stations). Passing
on these input costs can even be done
on a formal basis, e.g., pricing based on
an index. In an extreme case, a chemical
company will only act as a toll producer,
thus shifting the risk of varying raw
materials entirely on the customer — though
this will likely be accompanied by lower
margins.

Other such options can broadly be
summarized as increasing the overall
share of value creation (which diminishes
the relative fluctuation in raw materials
costs). In practice, this can be achieved by
integrating further steps downstream in the
value chain, or similarly by offering more
differentiated products. In both cases, as
the overall value created by the chemical
company increases, the relative impact of
upstream price fluctuations decreases.

Another issue affecting buyers of
commodity chemicals with high price
volatility is related to stock levels both
of raw materials and of finished goods.
Depending on the going market price of
these materials, capital costs may vary
substantially. This issue may be dealt with

by periodically recalculating stock levels
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based on current prices of raw materials and
finished products, thus identifying the net
working capital that is the best compromise
between capital costs and capability of
delivering goods within the timeframe
required by customers.

Related to this issue is the difficulty to
do appropriate planning, as some of the
main input variables for this planning are
undergoing strong fluctuations. Depending
on the price of main input materials, an
expansion of production capacity may either
be a highly sensible step or have negative
effects on overall profits. This similarly
applies to the economics of smaller process
improvements, e.g., a capital investment that
leads to a yield increase of an end product.

A sensible step is to define a few scenarios
using different price levels as starting point.
Based on the outcome of these scenario
calculations along with an estimate of
the likeliness of each scenario, a rational
decision can be made. Considering scenarios
— and updating them frequently — will also
prepare a company for enacting changes
more quickly should the overall situation
change rapidly.

This issue is even more serious if the
end product of a chemical company can
be produced via different production

processes using different raw materials. In
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this case, a change in the relative prices
of the different raw materials may well
lead to the currently employed production
process becoming uncompetitive in the
market. Again, scenario planning offers
at least a partial solution. In rare cases, it
may even be possible to establish several
production processes based on different
raw materials, thus giving the company
options in case of diverging raw materials
prices.

Unusual events like the current pandemic
are less foreseeable, but market / macro-
economic trends should be monitored to
get early grasps of cyclic swings (e.g.,
chemical growth versus GDP, customer and
end-use consumers purchasing behavior,
international trade, capacity utilization and
announced capital expenditures or lack of
them).

As our analysis of recent commodity
chemicals prices in China shows,
volatility of prices has been increasing
recently, and it is far from clear whether
this is only a temporary effect. As a
consequence, companies requiring such
commodity chemicals should examine
options and strategies to deal with this
volatility. This will allow them to stay
profitable despite huge variations in the

prices of their end products. L



