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ABSTRACT

Several energy and agricultural commodities have experienced higher price volatility in
recent years. Management of price risks usually leads to additional costs that are often
shared and transmitted along the supply chain to the final consumers. Only little infor-
mation is currently available on how price volatility of woody biomass commodities has
developed compared to energy and agricultural commodities in recent years. We compute
the historic price volatility of woody biomass commodities using the standard deviation of
log returns as well as univariate GARCH models. The results show that the price volatility
of several woody biomass commodities has increased in recent years. However, the price
volatility of woody biomass is still lower compared to the price volatility of agricultural
commodities and fossil fuels. The analysis of factors and linkages provides insights of the
current biomass market developments.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Austria had a total gross domestic consumption of 1.5 EJ and
woody biomass, which is mainly used for heat production,
constituted about 80% (190 PJ) of total bioenergy consumption

The renewable energy sector has become one of the fastest
growing segments of the energy industry due to concerns
about climate change, energy security and peak oil but also
due to new technologies and environmentally conscious
consumers in recent years [1]. In EU-27 woody biomass fuels
constituted 50% of the gross domestic consumption of pri-
mary renewable energy sources in 2010 (about 3.6 EJ) [2]. Ac-
cording to the European National Renewable Energy Action
Plans (NREAP), the share of biomass and in particular of wood
fuels to produce electricity, steam or heat is projected to in-
crease in the energy demand portfolio until 2020 [3]. In 2012,

[4]. According to the National Energy Strategy [5] there was an
additional potential for energy supply from woody biomass of
50 PJ in 2005. About 25 PJ of this potential were tapped by the
demands of the additional Combined Heat and Power (CHP)
and heating plants. Thus, approximately 25 PJ of woody
biomass are available for energy supply. The supply for bio-
energy has more than doubled in Austria since 2000 (Fig. 1).
National implementations of European renewable energy
policies and dynamic international markets have influenced
the supply and demand of woody biomass and thereby influ-
enced not only levels but also volatility of commodity prices [6].
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Fig. 1 — Quantity and structure of woody biomass utilization excluding sawn wood production and wood products in

Austria between 2000 and 2010. Source: own investigation.

In the scientific literature, the term “volatility” is not consis-
tently defined and different methodologies with respect to
concepts, data and estimation procedures are applied in the
analyses. However, the scientific literature often distinguishes
between historical and implicit price volatility. The latter is a
measure of the expected fluctuation of the underlying asset
over theremaining term of the option. Historical price volatility
specifies a measure for the relative changes in prices over time
[7]. A commonly used measure of historic commodity price
volatility is the standard deviation of log-price differences [8].

Furthermore, there are a number of approaches to model
the time-varying pattern of price series such as the concept of
implied volatility, which is a measure of the market estimate
of the ex-ante or conditional variance of subsequent prices
[9,10]. The Generalized Autoregressive Conditional Hetero-
scedastic time series models (GARCH), introduced by Boller-
slev [11], allow the direct estimation of such conditional
variances. The historic volatility of agricultural commodity
prices has been analyzed by Thompson et al., Trostle et al.,
Von Ledebur and Schmitz, JI and Fan [12—15], and JI and Fan
[15] have measured the influence of the crude oil price on non-
energy commodity prices both before and after the 2008
financial crisis. The results show that the crude oil price has
significant volatility spillover effects on non-energy com-
modity prices. The overall level of correlation strengthened
after the crisis, which indicates that the consistency of market
price trends was enhanced by economic recession.

Similarly, the price volatility of crude oil and electricity has
been analyzed by Regnier and Wirl [8,16]. For instance, Regnier
[8] has investigated the price time series of a wide range of
commodities in the US American economy and has tested the
hypothesis whether or not oil and energy price volatility are
higher than other commodity price volatilities. Her analysis
shows that the oil prices were about a third less volatile than
other commodity prices before 1970. After 1986, the oil prices
have become significantly more volatile than other com-
modity prices.

Some authors also deal with the price changes of renew-
ables and biofuels. Awerbuch and Sauter [17] compare the
macroeconomic costs of volatilities between fossil oil prices
and renewable energy prices. The results of their study indi-
cate that the substitution of fossil fuels by renewable energy
investments represents a significant external macroeconomic

benefit since these investments help to avoid losses caused by
oil price volatility. Furthermore, Awerbuch [18] argues that
prices for renewable commodities are uncorrelated or have a
low correlation with crude oil prices and therefore allow
diversifying energy portfolios to manage the overall risks.
Thompson et al. [12] explore how corn yields and petroleum
prices affect the volatility of ethanol prices. They show that if
a mandate requiring fuel blenders to use at least a certain
amount of ethanol in the fuels, ethanol prices would be more
sensitive to corn yields and less sensitive to changes in pe-
troleum prices. Furthermore, several recent studies [19—21]
investigate volatility spillover effects between crude oil and
ethanol as well as corn markets since agricultural commod-
ities are increasingly being used as feedstock for biofuels. The
results of these studies indicate volatility spillover effects
from the crude oil market to the corn and ethanol markets as
well as spillovers between the corn and ethanol markets.

In contrast to analyses of fossil fuel and agricultural com-
modity price volatilities, woody biomass commodity price
volatility has been rarely investigated in the literature yet. The
results of one study, conducted by Kranzl et al. [22], show that
bioenergy commodity prices are less volatile than fossil en-
ergy carriers. However, in this study price data from different
markets and of different frequency were analyzed, thus
comparability is limited.

Analyses of price volatilities of commodities are important
in many economic sectors. However, what matters for both
market participants as well as policy makers are not the
market price variations per se, but their unpredictability and
the resultant risks for producers, traders, consumers and
government agents [10]. Unpredictable high price volatility
can cause additional management costs throughout the sup-
ply chain and investment-based processes can be interrupted
or even stopped such that sectoral development and integra-
tion are being delayed and immature [10,23].

Therefore, price volatility is an important concern both at
macro level for the government and at the micro level for
consumers, producers, and investors [23]. A better under-
standing of the price volatility behavior also allows cost-
effective management of trade for importing and exporting
countries. At the microeconomic level, commodity price vola-
tility is relevant for the assessment of investment returns and
capacities. In addition, price fluctuations can be troublesome
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