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Abstract Within the logistics sector, access limitation problems have so far only
been handled via bottom-up coordination. With the implementation of the European
Union’s Emission Trading Scheme (EU ETS) a regulatory top-down approach for
coordinating the use of shared resources got implemented. We analyze the new
regulations using three core characteristics to examine whether the market-based
mechanism could be used to coordinate similar economic problems. Insights about
the major issues of sharing problems illustrate potential effects on the logistics
sector.
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Sharing Concepts and the Logistics Sector

Today, society perceives greenhouse gas emissions as an increasing hazard for the
environment. The implemented sociopolitical regulations have led to restrictions for
the output of greenhouse gas emissions, and have created a new regulation of
environmental resources. Other remaining environmental resources have also been
substantially decreasing over the last years. This situation is a type of sharing
problem and can be analysed as tragedy of the commons (Hardin 1968). It describes
a situation where the strict limitation of resources is the only solution to prevent
their complete loss.

There are two different approaches for solving the access limitation problem.
The first uses a privatisation of public resources with the aim of persuading a central
coordinator or broker to take care of a sustainable and long lasting use via
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bottom-up coordination. The second approach applies market-based self-regulation.
It assigns the use of limited resources with a usage charge to solve the sharing
problem (Schonberger 2012). The market-based approach takes the form of a
regulatory top-down standardisation.

Surveillance and usage charges expose companies to a new situation of com-
petition not only in terms of sales, but also in terms of the supply of limited
resources: it affects margins, cooperation, prices and other risk factors. This new
sharing concept poses further challenges, as the logistics sector has relied on
bottom-up approaches for the coordination among companies. Hence, companies
have to take the new challenges into account not only in terms of an organisational
change, but also in terms of rethinking coordination and cooperation.

Market-based sharing concepts need a political decision about access limitation
and its implementation. In practice, only one major field in which this regulatory
sharing concept has been implemented exists, namely the European Union
Emissions Trading Scheme (EU ETS). We use the EU ETS as a tool for under-
standing the core issues of sharing problems within a situation of fragmented and
inconsistent information distribution, and we will use our insights to inquire into its
impact on the logistics sector.

The quality of the mechanism will be investigated by using the following three
core characteristics:

— availability of information,
— decisions on allocation plans,
— distribution of costs and benefits in an equitable and fair manner.

Market-Based Instruments and the Coordination of Shared
Resources

Since the end of the 1970s, market-based instruments have been discussed and are
increasingly used as an alternative to more rigid regulations when pursuing envi-
ronmental objectives (Stavins and Whitehead 1997). The objectives of
market-based models include the coordination of the different interests of market
participants and the implementation of environmental constraints set at a regulatory
level. Market-based systems comprise trading systems, and provide incentives for
market participants exceeding a simple compliance with emission limits. This
promotes a cost-effective implementation of regulatory requirements (Kruger et al.
2007) and the coordination of shared resources within affected companies on an
equal footing.

The discussion on instruments is still ongoing (Fischer and Springborn 2011).
Stavins (1998) decomposed the question to what extent regulatory approaches can
go towards solving the coordination of environmental resources. He discusses the
role of individual governments, the resulting activities and the distribution of
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political responsibility. Even 15 years later, the question of the appropriate mea-
sures and the correct setting of emission caps vex the politically initiated resource
allocation. The EU ETS is the only existing solution for the coordination and
sharing problem, and will be discussed in the following section.

Distribution of Costs and Benefits—Implications
Jor the Coordination of Shared Resources

In 1997, 84 nations signed the Kyoto Agreement to reduce greenhouse gas emis-
sions, causing permanent damage to the environment. With this, the participating
nations obliged to stick to defined levels of greenhouse gas emissions (Pizer 2005).
To fulfil the main objectives of the Kyoto Agreement the EU introduced the
EU ETS in 2003." It became effective in 2005 and is aiming at the lasting reduction
of CO, emissions throughout the EU (Bohringer et al. 2009). The EU ETS rep-
resents the worldwide largest market-based solution, addressing the reduction of
environmental issues (Kruger et al. 2007).

Basis for the EU ETS is the U.S. Acid Rain Programme, which represents the
worldwide first trading system for emissions of significant extent and got imple-
mented in 1990. It is considered as an effective instrument for achieving sustainable
solutions for environmental objectives, aiming at the reduction of CO, emissions
(Ellermann and Buchner 2007). Due to regulatory bottlenecks, appearing in the
form of trading systems for emission allowances, the state has established a new
mechanism for coordinating the use and the consumption of shared resources. Up to
now the combustion of fossil fuels for the energy production is generally not
covered by statutory prohibitions. With the introduction of the EU ETS, the reg-
ulator intends to connect the use of fossil fuels with economic disadvantages. The
objective is the sustainable reduction of fossil fuel use and thus the adherence of the
pollution limits defined in the Kyoto Agreement (Veith et al. 2009) as well as
fulfilling the societal claims for a limitation of greenhouse gas emissions. In terms
of the systematic design it makes use of the findings of the research by Crocker,
Dales and Montgomery from 1966, 1968, 1970 and 1972 (Veith 2010). Covering
more than 11,000 power generating stations and industrial power plants, the
EU ETS is the EUs basis for generating a cost-effective reduction of greenhouse gas
within 31 participating countries.

Within this trading system, affected companies are required to hold an emission
allowance for each tonne of CO, they emit. Meanwhile the EU ETS is in the third
trading period (2013-2020), following a test phase (2005-2007) and an imple-
mentation phase (2008-2012). Within each phase a certain amount of emission
allowances is provided for the affected companies, getting continuously reduced

"For an overview of the EU ETS regulations see http://ec.europa.eu/clima/policies/ets/index_en.
htm.
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(Dekker et al. 2012). The allocation is depending on the emission level each pro-
duction unit generated in a determined base year. During the first two phases the
allocation of emission allowances was nearly free of cost and very generous. In the
second phase an adjustment of the emission limits analogous to the limits mani-
fested in the Kyoto Agreement took place. However, this did not result in lasting
effects on the part of companies affected by the emissions trading system. When the
EU ETS was launched in 2005, the price for one emission allowance was in the
range of 5.00 Euro, whereas it quickly came to an increase in the range of 20.00-
30.00 Euros per emission allowance. After the publication of the emission output
for the year 2005 it became obvious that the market was in an excessively allocated
situation (Ellermann and Buchner 2007). As a consequence, the price for emission
allowances fell sharply before setting at a level of 15.00 Euro for a few months.
Already in the middle of 2007, the price for one emission allowance reached a level
that was close to nothing (Hintermann 2010). This resulted from the almost free
allocation in the years 2005-2012.

In contrast to the emissions trading scheme used in the U.S., the EU ETS offers
the option of a decentralised influence and refinement of the framework. This
decentralised definition of important factors such as the distributed amount of
emission allowances and the basic design of distribution, offered individual member
states the option to directly influence the mechanism on a national level (Ellermann
and Buchner 2007; Kruger et al. 2007). Due to this regulatory leeway, single states
were in the position to use a politically motivated interference while implementing
environmental policy objectives. Out of an economic perspective the hybrid design
in form of the national allocation modelling can lead to a situation of increased
costs which is in conflict with the fundamental goals of the sharing mechanism,
aiming at a cost-effective coordination of limited available resources. A solution
was launched as a part of the redesign in the third trading period. Since 2013 the
single allocation models have to follow a unified distribution system designed by
the EU (Bohringer and Lange 2012). Additionally, one EU-wide emission cap,
instead of 27 national caps, was established as part of the redesign.

Evaluating the base years used for the determination of future emission caps can
be seen from two different perspectives. Right now, the shaping of the EU ETS is
supporting production units which emitted enormous amounts of CO, in 1990. This
is possible due to the fact that the base year used within the EU ETS is 1990. In
contrast to this, the shaping of the market-based mechanism allows innovative
companies which are constantly reducing emissions to generate additional earnings
through the disposal of emission allowances not being necessary for the fulfilment
of the stipulated regulatory specifications (Kruger et al. 2007). Achieving this is
only possible when market prices within the market-based sharing concept are on
an attractive level providing additional earnings for market participants. This
contributes to an equitable and fair distribution of costs and benefits, which is
defined as a quality characteristic of a sharing concept at the beginning of this
chapter.

To achieve attractive prices for emission allowances, the EU has determined
additional changes for the third phase which started in 2013. Due to the initial
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allocation, which was free of charge, and thus the resulting excessively allocated
situation in the first periods, the EU decided to increase the share of auctioned
emission allowances. In particular sectors the share of auctioned emission allow-
ances will increase to 70 % in 2020, starting at 20 % in 2013. In addition to the
increased share of auctioned allowances, a decrease of the overall cap of 1.74 % per
year will take place, resulting in a total decrease of 21 % in 2020 compared to the
situation of 2005 (Bohringer and Lange 2012). With this, the EU implemented
regulations in response to the lessons learned in the past periods making the
EU ETS to an effective instrument for the coordination of shared resources. Still
one of the primarily questions is which sectors should be included in the future and
how many allowances should be allocated at no charge (Dekker et al. 2012).

Implications for the Logistics Sector

The consumption of environmental resources can be analysed as utilisation of
shared resources. Due to regulatory bottlenecks, appearing in the form of trading
systems for emission allowances, a new mechanism to coordinate the consumption
of shared resources was established. This mechanism gets enforced by the EU and
can be analysed as a top-down regulatory approach. All affected market participants
share the same database resulting in an objective configuration through the good
availability of data. Consequently the established market-based mechanism fulfils
the first quality characteristic of an efficient sharing concept stipulated at the
beginning of this chapter. Furthermore, this compulsory market compliance hides
the classic problems of coordinating shared resources along a typically fragmented
value chain, resulting in an almost ideal-typical shaping and the reduction of
uncertainty. Due to this, a consistent basis for all affected market participants can be
provided resulting in the fulfilment of the second quality characteristic. Within the
EU ETS the resource bottleneck is coordinated by using a market-based mecha-
nism. The price for emission allowances operates as a mechanism for exclusion
within the emissions trading scheme. Evaluating the effectiveness of this
ideal-typical coordination mechanism is possible by analysing the outcomes and the
behaviour among affected companies. Outcomes are recorded as the quality char-
acteristics of the market for emission allowances.

Due to the introduction of the new coordination mechanism, reactions on dif-
ferent company levels can be expected. A distinction can be made between the
internal reactions in relation to the organisation and management of shared
resources and the reactions of each individual affected company, acting under
competition, towards the competitors within the logistics sector. Hence the question
arises to which extent affected companies in cooperative structured sharing net-
works are willing to exchange emission allowances with potential competitors. The
design of interactions between companies and the existence of incentives encour-
aging cooperative behaviour apart from the compulsory market compliance set by
the regulator are also decisive quality standards of the market-based mechanism.
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Affected companies can strategically vary the intensity of cooperation with
competitors in the logistics sector. The potential range of feasible and legally pos-
sible reactions includes the autarkical trading of a company as well as the complete
linkage and integration of different companies belonging to a particular branch or
region. Investigating this constructs can draw inferences about the requirements for
disclosure and enforcement within the market for shared resources and shows which
incentives contribute to the participating in cooperatively shaped sharing networks.
Followed by the question which role the parent market-mechanism takes, it is
possible to examine whether the market-mechanism could be transferred to other
economic issues.

Logistic services are a cornerstone of a functioning value chain. Attributable to
the high energy consumption within the logistics sector, companies are especially
affected by the new regulatory standards of the EU. Today the German Renewable
Energies Act (EEG) and the EU ETS are connected. The EEG was resolved in 2000
to pursue the objectives of sustainability and climate protection.” §1 (1) of the EEG
defines the objective of establishing a sustainable energy supply in Germany. In
addition to the reduction in the use of fossil fuels, the EEG also addresses the
consideration of economic costs and the reduction of long-term external effects.
Particularly the development of new technologies in terms of generating energy
from renewable energy sources is one of the key features pursued by the EEG. The
objective of §1 (2) is to continuously increase the share of renewable energy in total
electricity consumption. By 2020 it is set to increase the proportion of renewable
energies to 35 %. In 2050 the proportion is targeted to be 80 %. In addition the
establishment of §1 (3) of the EEG regulates the increase of renewable energies to
have a share of at least 18 % of the complete energy consumption in 2020. With the
implementation of the EEG an increase in the use of renewable energies can be
observed within the EU, leading to a decrease in the use of fossil fuels and a
decreasing demand for emission allowances. Due to this, the price for emission
allowances will further decline, resulting in an ineffective allocation of limited
resources when the regulator is not adapting the cap for emission allowances. This
gets also visible by taking a look at plans of the German finance ministry. It planned
to raise 780 million Euro, mostly from the trading within the EU ETS, for a climate
and energy fund addressing the climate-neutral development of buildings in
Germany but only earned 300 million Euro in 2012 (Dehmer 2013). This happened
due to the fact that the prices for CO, emission allowances in 2012 were only
trading below a price of 10.00 Euro,” showing potential to improve the regulatory
framework used for the coordination of limited resources.

Analysing the three major objectives stipulated at the beginning of this chapter,
we examine the quality characteristics of a sharing concept. This has led to addi-
tional insights regarding market-based sharing concepts. Hence we are mapping a

2For an overview of the EEG see http://www.erneuerbare-energien.de/die-themen/gesetze-
verordnungen.

3For market information see http:/www.eex.com/de/Marktdaten/Handelsdaten/Emissionsrechte.
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research agenda for an ongoing analysis of shared resources in the logistics sector.
The main research topics can be illustrated as follows:

— The question whether a bottom-up or top-down approach should be used has to
be answered on a regulatory level.

— Instruments have to be developed which take the volatility of the logistics sector
into account.

— Incentives are not supposed to lead to distortion for single companies or sectors.

— The trade-off between persuading environmental objectives and company goals
has to be reasonable.

Resulting from this, an improvement of the economical, ecological and social
design of sharing systems can be expected. Examples include the efficient coor-
dination of shared resources, the limitation of greenhouse gas emissions, the
acceleration of an efficient capital allocation and the long-term securing of
employment in the logistics sector and its affiliated sub-areas.

Conclusion

Taken as a whole, the investigated mechanism can be seen as a positive regulatory
experience and a success in solving the access limitation problem of shared
resources. Up to now only 50 % of the CO, output within the EU is covered by the
present regulatory approaches, showing further potential for an expansion.

The implemented sharing mechanism contributes to the three core characteristics
stipulated at the beginning of this chapter. It provides the availability of information
by hiding the classic problems along a typically fragmented value chain. The
mechanism creates a consistent basis for all affected market participants, and
enhances decisions on allocation plans by reducing uncertainty. By using a trading
system for coordinating the consumption of shared resources the mechanism con-
tributes to the distribution of costs and benefits in an equitable and fair manner.

Due to its good transferability, the approach of market-based self-regulation can
also be used to coordinate other economic issues, resulting in a growing publicity
and the adaption across sectors. This could include limitations in the use of heavy
fuel oil, diesel and kerosene in the shipping and aviation sector. A worldwide
inclusion across countries and sectors will further improve the outcomes of regu-
latory implemented coordination systems and reduce disadvantages for single
sectors or regions.
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