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Abstract

This paper is a first attempt to empirically measure transaction costs – a composite of administrative
costs and trading costs – of firms in the European Union’s CO2 Emissions Trading Scheme (EU ETS)
during its trial phase (2005-2007). This analysis provides some evidence that transaction costs of firms
were mainly of administrative nature. There are also remarkable economies of scale, with the costs per
tonne of CO2 lower for participants with larger allocation. The composition of these costs diverges too
as the share of early implementation costs tend to be significantly larger emitters. Trading transaction
costs were not significant and, hence, trade prohibitive and other factors – self-sufficiency in
compliance and low allowance price – played a major role in deciding whether to trade or not during
the trial trading period.
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“…we have to take into account the costs involved in operating the various social arrangements
(whether it be the working of a market or of a government department), as well as the cots involved in
moving to a new system. In devising and choosing between social arrangements we should have regard
for the total effect. This, above all, is the change in approach which I am advocating.”

Coase (1960, p. 44)

1. Introduction
The European Union’s CO2 Emission Trading Scheme (EU ETS), as any other pollution trading
system, is expected to produce efficiency gains in reaching the CO2 emissions target, i.e. firms with
lower abatement costs will abate first, and will sell their surplus of allowances to firms with higher
abatement costs. As abatement will occur where costs are lowest, abatement targets are met at least
cost. Montgomery (1972) shows that this efficient equilibrium is independent on initial allocation
suggesting that regulator can distribute permits as he or she wish. These main features – cost-
effectiveness and non-necessity of information to allocate emissions – of environmental trading
schemes are the main arguments why emission trading was favoured over other alternative
environmental regulations in order to mitigate climate change. However, Stavins (1995) uses simple
but sophisticated theoretical framework and shows that the potential costs savings from trading systems
might be compromised by the presence of trading transaction costs. Nature of transaction costs can
determine whether the initial allocation matters to reach the efficient equilibrium. Likewise, Tietenberg
(2006) argues, that a complete ex-post evaluation of cost-effectiveness of any trading programme
should address total compliance costs – abatement costs as well as trading transaction costs and
administrative costs. This total costs evaluation approach is especially useful at the early stages of the
trading programs as it might provide some insights for the further policy design.

These theoretical findings on transaction costs are testified by some empirical analyses of the
pioneering environmental trading systems in the US. Kerr and Maré (1998) find that the presence of
transaction costs in the lead permits programme caused efficiency losses of 10-20 percent, and
Gangadharan (2000) shows that the effect of transaction costs on the Regional Clean Air Incentives
Market (RECLAIM) participation was significant; without these costs the probability of trading would
have increased by 12-32 percent.

Based on this evidence from the early environmental trading programmes and the fact that the EU ETS
is the biggest and the most complex environmental trading scheme that encompasses firms with very
different industrial and organisational structure which use very different technologies to produce
(provide) very heterogeneous goods (services), it is important to understand transaction costs in the EU
ETS over its trial phase (2005-2007).

This study addresses only transaction costs incurred by firms, but it must be understood that
governments also incur transaction costs. The European Commission (EC) faced transaction costs
associated with the creation and maintenance of an EU ETS team in Brussels. In addition, each EU
member state had to establish an organisation to identify the potential CO2 emitters and ensure that
baseline monitoring of emissions was carried out. Member states also had to decide how to distribute
allowances among participants, monitor and verify emissions, set up and maintain the registers,
conduct an allowance auction if necessary, communicate and negotiate with the EC and enforce the
provisions of the Directive.

The transaction costs incurred by firms are associated with setting up a monitoring scheme, reporting
emissions, hiring an emission verifier every year and trading allowances. Some of these costs are
incurred only at the initial stage of the policy implementation; however, the costs associated with
emissions monitoring, reporting and verification procedures are continuing costs. The costs related to
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trade of allowances are variable as they depend on the number of trades conducted and/or a volume of
each trade.

Unlike most studies on transaction costs in environmental trading systems, we focus on both
administrative costs and trading transaction costs (hereafter transaction costs). An objective of this
study is to define the sources and nature of transaction costs and then to estimate the magnitude and
distribution of these costs among firms in the EU ETS. A core hypothesis is that these costs would be
relatively modest, but that there would be considerable economies of scale, with the costs per tonne of
CO2 greater the smaller the allocation. We are also interested to know how these costs were distributed
across the preparation, implementation and compliance cycle, and to distinguish between total, fixed
and marginal costs.

For this purpose all Irish companies covered by the scheme during 2005-2007 were asked to complete a
survey. While Ireland is not a representative EU member state in some respects – the share of Ireland’s
CO2 emissions in the EU ETS is low (around 30%) due to dominance of agriculture and transport
emissions, a rapid growing service economy, and industrial output that is concentrated primarily in
non-energy intensive sectors – it is in others. Ireland is home to all sectors covered by the EU ETS,
with the exception of metal processing. Also, Irish firms and installations vary in size and many firms
have several installations, thereby allowing an understanding of whether transaction costs differed
across installation of different size.

The remainder of this article is structured as follows: we start our analysis by reviewing theoretical and
empirical literature on transaction costs (Section 2). Section 3 presents taxonomy of transaction costs in
the EU ETS. In section 4 the research methodology is presented. The survey’s findings are provided
and discussed in Section 5. Section 6 provides summary on transaction costs, our conclusions, and
some policy implications for the future reform of the EU ETS.

2. Environmental policy and transaction costs: theory and application
The OECD (1993) defines transaction costs as “the costs involved in market exchange. These include
the costs of discovering market prices and the cots of writing and enforcing contracts,” while another
OECD (2001) definition says that transaction costs are “the costs of gathering information, making
decisions/contracting, and controlling/policing”. The former characterization encompasses market
related transaction costs; while the latter one covers both policy and non-policy related transaction
costs, a convention which we adopt.

Few studies attempt to conceptualise transaction costs of environmental policies. McCann et al. (2005)
provide a comprehensive taxonomy of transaction costs also the different methodologies of measuring
these costs. In their framework transaction costs are more agent and time specific rather than
transaction specific. They promote an ‘absolute’ transaction costs evaluation approach. Opposite to
their arguments, Rao (2003) suggests that it is enough to consider only these transaction costs’
components which are not common to alternative policies. We yield to the later approach.

Krutilla (1999) argues that, in principle, in the environmental economics literature, the area of
transaction costs is relatively unexplored. Transaction costs are not taken into account in the most of
the studies on the governance of global commons (Ostrom 1990). However, despite the fact that
pollution trading gained its popularity quite recently, the attention for understanding transaction costs is
quite adequate in the literature of environmental tradable systems.

Stavins (1995) published a study of the potential impacts of trading transaction costs on pollution
trading. Within a theoretical framework he shows that under the presence of transaction costs, firstly,
the efficient equilibrium of the trading systems might be undermined (decrease in the volume of
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permits traded), and, secondly, the market equilibrium will depend on the initial allocation2.
Nevertheless, discussing implication for public policy, Stavins points out that even with the existence
of transaction costs trading system will likely be less costly than a technology standard (less flexibility
for firms in choosing abatement options).

Crals and Vereek (2005) compare transaction costs of tradable permit systems with environmental
taxes. Their analysis denies a ‘conventional wisdom’ that environmental taxation is less complicated
and entails fewer transaction costs (especially set-up and negotiation costs) than a cap-and-and trade
system. Polinsky and Shavell (1981) theoretically show that pollution taxes, as tradable permits, might
result in different kinds of administrative costs, and, hence might also affect the optimal tax level.

Woerdman (2001) investigates the transaction costs of the three flexibility mechanism – Joint
Implementation (JI), Clean Development Mechanims (CDM) and International Emissions Trading
(IET) - allowed by the Kyoto Protocol. His study concludes that transaction costs for JI and CDM
project will not necessarily be higher than those for IET. This conclusion is based on the argument that
transaction costs for CDM and JI and IET flexibility mechanisms considerably depend on the market’s
design and the political elaboration of relevant documentation. The differences between pollution
trading and project based mechanisms in terms of their transaction costs are also addressed by Betz
(2005). She notes that in baseline and credit scheme3 transaction costs only occur if credits are
generated, while in tradable programme some of the firm’s costs (e.g. set-up costs and MRV costs)
exist even without engaging in trade. Similarly to (Woerdman 2001) findings, author concludes that
baseline and credit schemes might result in higher one-time administration costs in setting up the
project, but will have less ongoing costs when rules and standardized procedures are established.

Ex-ante literature on tradable schemes usually neglects or incompletely anticipates the presence of
transaction costs (Ellerman, Joskow et al. 2005; Tietenberg 2006). One of the early simulation studies
(Capros and Mantzos 2000) on cost savings of the EU-wide emission trading assumes non-zero
administrative costs, while an allowance market is considered as perfect without any transaction costs.
The latest simulation studies (Klepper and Peterson 2005; Peterson 2006; Alexeeva-Talebi and Anger
2007) only take into account the transaction costs associated with the project based mechanisms (CDM
and JI) suggesting that transaction costs for the EU ETS are not considerable.

Where transaction costs present in the earlier trading systems? We look at some empirical evidence of
transaction costs in the earlier permit trading programmes.

The Fox River scheme in Wisconsin under which rights to discharge water pollutants into the Fox
River could be traded is a well cited example of pollution trading failure due to the high transaction
costs. Only one trade has taken place at the initial stages of this scheme. Hahn and Hester (1989)
explain that the main reasons of this no-trade situation were no opportunity for trading within a firm,
trading barriers from regulator side, limited life of the rights, and high administrative requirements.

The lead permit trading programme that aimed for reductions in the amount of lead added to gasoline
experienced the high trading levels and is treated as an example of a successful marketable permits
programme (Hahn and Hester 1989). The minimal administrative requirements from regulatory side,
well-established markets, a possibility to conduct intra and inter trades, homogeneity of participants,
previous trading experience, and easiness to find trading partner were the major factors explaining this
success (Hahn and Hester 1989; Gangadharan 2000). Despite a success of this programme, Kerr and
Maré (1998) use empirical data and find that transaction costs in this programme were significant for

2 Cason and Gangadharan (2003) confirm this theoretical finding by doing an experimental study.
3 In baseline and credit scheme only emissions reductions compared to baseline or target are tradable.
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first-trade transactions4 which account for around 10-20 percent of loss in cost effectiveness. These
losses were highest for refineries in firms with few refineries and refineries in small firms.

Differently than the lead trading programme, the RECLAIM, initiated to reduce smog creating
pollutant in Los Angeles, encompassed firms with different industrial structure which participate in
different input and output markets. Gangadharan (2000) empirically measures whether the presence of
transaction costs affected the trading probabilities of firms in the RECLAIM. Her study concludes that
without transaction costs probability of trading would increase by 32 percent in 1995 and by 12 percent
in 1996 suggesting that these costs are more significant in the early stages of the programme and they
reduce as the market matures and participants learn how to trade (Cason and Gangadharan 2003).

The US market for SO2 trading is recognised as the most successful trading scheme of such a scale.
Transaction costs were mentioned as one of the preconditions that could explain the low trading
activity and successive low allowance price in the initial phase of this programme (Burtraw 1996).
However, Conrad and Kohn (1996, p. 1051) conclude that “transaction costs and regulatory uncertainty
have not significantly affected the price of allowance”. The brokerage fees – a proxy for trading
transaction costs – were estimated to be less than 2 percent of the prevailing spot price of allowance
(Joskow, Schmalensee et al. 1998). Low transaction costs of allowance trading are explained by
existence of low bulletin boards, anonymity of market participants, active brokers, and no restrictions
from the government on when and how to trade the assigned rights (Joskow, Schmalensee et al. 1998;
Solomon 1999; Ellerman, Joskow et al. 2005). Homogeneity (only electric generating units) and the
number of the participants might be other ingredients of this programme’s success.

The UK ETS was the world's first economy-wide greenhouse gas emissions trading scheme. The
participants noted that MRV procedures were the most time consuming requirements of the scheme,
while brokers had a minimum floor for the volume of a trade, some charging a minimum arrangement
fee which could make transaction costs of a small trade prohibitive (ENVIROS 2006).

3. Taxonomy of transaction costs in the EU ETS
We define transaction costs of firms’ in the EU ETS as a composite of administrative costs and trading
costs. More explicitly, by ‘transactions costs’ experienced by the firms in the EU ETS trial phase we
mean those costs the firms incurred in preparing for, and setting up systems to comply with the
regulations required by participation in the EU ETS, and then engaging with the market. It would be
unreasonable to analyse only one of these costs components or analyses them separately in different
dimensions. The experience of the previous pollution trading schemes shows that impediments from
regulatory side help to explain frictions in pollution trading markets. Betz (2005) points out that that
while trading (market) transaction costs are shifted from seller to other agents like brokers in the
economy, whereas costs of administrative nature will be a loss to society, since they are real resource
losses that do not affect the traded volume.

Transaction costs of firms covered under the EU ETS can be grouped into three categories: (1) early
implementation costs, i.e. costs that were incurred before 1 January 2005; (2) monitoring, reporting,
and verification (MRV) costs, i.e. costs that were experienced annually; and (3) trading costs. First two
categories of costs were relevant for all firms in the scheme, whereas the third category of costs was
only significant for firms that entered the CO2 trading market. Early implementation costs are almost

4 These costs are defined as the costs of making one trade rather than not trading.
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all fixed costs, MRV costs are periodic costs, so the variable and, hence, the marginal costs would be
trading costs5.

The early implementation costs are the costs incurred by firms before the official start of the scheme.
During this time, the familiarisation with scheme rules and guidelines was achieved, baseline emissions
were calculated, an operator holding account for each installation was established, and any necessary
capital equipment was purchased. These costs can be considered as one-time fixed set-up costs and
divided into three categories: (i) internal costs incurred by the firms in terms of additional management
and staff time and training; (ii) consultancy costs incurred in terms of consultancy services taken on;
and (iii) capital costs, meaning additional monitoring, recording, and data storage equipment needed to
comply.

The costs related to MRV activities were incurred annually since the MRV procedures were mandatory
on an annual basis for all installations in the EU ETS. At the end of the year every company had to
prepare an annual emissions report which must then be verified. The EU ETS requires all annual
emissions reports and monitoring to be verified by an independent accredited verifier. We assume that
MRV costs are a combination of internal company costs, mainly management and staff time, and
consultancy costs, where a firm buys in the necessary capacity to be MRV compliant (e.g. chargers for
external consultancy services and for accredited verifiers).

Trading costs were incurred only by firms covered in the EU ETS which entered the CO2 trading
market. These costs depended on: the number of transactions conducted; the volume of allowances
traded; and any search or other fee costs incurred (the costs of the allowances themselves are not
included). Any installation could trade with other installations in the same business group (internal
trade) or could trade with other installations outside the business group and financial institutions
(external trade). Likewise, companies could trade either directly or indirectly, i.e. via a third-party.

4. Research Methods
The survey of Irish firms consisted of two stages: (1) a mail survey and (2) face-to-face interviews. In
Stage 1, a questionnaire was sent for all 72 firms with 106 installations that were covered in the first
phase of the EU ETS6. According to the Ireland’s national allocation plan (NAP) 2005-2007 (EPA
2005), the Ireland’s Environmental Protection Agency (EPA) allocated these installations with 66.96
million of allowances (see Annex 2). These allowances were distributed to the following sectors: brick
and ceramics (0.2%), cement and lime (18.1%), glass (0.1%), paper (0.1%), refining (1.9%) and energy
activities (power generation (66.3%) and other combustion (13.4%)). 92.1 percent of allowances were
allocated to 21 installations. By definition, the share of allocations received by the remaining
installations was very small (see Table 1).

5 Alternative to this classification, Betz divides transaction costs as one-time costs (early implementation) and ongoing costs
(MRV costs and trading costs).
6 A questionnaire was sent to all companies that had a greenhouse gas permit before 31/03/2004, i.e. new planned
developments were included as their timing of the compliance was the same as for existing installations. For each company,
the form was sent to an account holder of the permit. All contact details are provided in the database of the CITL. 4 out of
the 72 companies contacted had closed down and do not participate in the second phase of the EU ETS. However, since
they had to fully comply with the EU ETS procedures during 2005-2007, we contacted them as well.
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Table 1 Distribution of allowances across installations in the EU ETS, 2005-2007

Size classification (3-
year allocation, % of
total)

Number of
installations

Cumulative number
of installations

3-year emission
allocation
(% of total)

Cumulative 3-year
emission allocation
(% of total)

Up to 0.1% 57 57 2.7 2.7
0.1%-0.2% 13 70 1.7 4.3
0.2%-0.5% 11 81 3.6 7.9
0.5%-2.5% 8 89 9.3 17.2
2.5%-5% 8 97 29.9 47.1
5%-22% 5 102 52.9 100.0

Note: Allocation to known planned developments is excluded.
Sources: the Community Independent Transaction Log (CITL), EPA and author’s calculations.

27 firms7 completed and returned the questionnaire over 8 week period (7 July, 2008–1 September
2008), with an understanding that no individual firms would be identified in the research results (see
Annex 3 for a summary of firms contacted). These 27 respondents represented around 40 percent of all
Irish firms in the EU ETS or 70 percent of the total Irish allowance allocation, during 2005-2007.
According to the level of the respondents’ verified emissions, they were grouped into three categories:
large (with an allocation share larger than 2% of the Irish total allocation), medium (0.1% - 2%) and
small (up to 0.1%) (see Figure 1). In Stage 2, representative responses were identified, by sector and
scale, and face-to-face interviews were conducted (see Annex 4 for the interview profiles).

42

21

9

15

7 5

0

15

30

45

Up to 0.1% 0.1%-2% More than 2%

Share in total verified emissions

Number of companies, total Number of companies, respondents

Sources: CITL, EPA and author’s calculations.

Figure 1 Distribution of verified emissions across companies in the EU ETS, 2005-2007

Before presenting the results, it is important to understand to what degree these results based on the
Irish case study can be generalised and used for providing some insights for further policy
implementation in the context of transaction costs. Heterogeneous participants and institutions and
disharmonised monitoring, reporting and verification requirements across member states are the main
reasons suggesting that the below results would not hold for each member state. One could expect
some divergence between the participants in the East European new member states and those in the

7 2 firms-respondents, each with multiple installations, provided incomplete answers. One firm reported answers only for
one of the installations. Another one – for 2 out of 3 installations.
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EU15. However, even if there is some of it, it is not considerable. For instance, Trotignon and Ellerman
(2008) find little difference between these participants when analyse the monetisation of allowance
surpluses in the EU ETS during 2005-2007. However, since the compliance framework of the EU ETS
procedures was the same for all participants and each member state had a similar composition of
participants in terms of allocation size8 (see e.g. EEA (2008) for a classification of installations by their
magnitude of emissions across member states) one could think that the sources of transaction costs and
their distribution would be comparable across member states. Although, the interpretation of the
magnitude of the transaction costs estimates should be careful due to a fact that the results are based on
the low number of responses.

5. Findings

5.1 Early implementation costs
Twenty five of the respondents (92.6%) experienced some internal costs consisting of time and staff
commitment. Twelve firms (44.4%) incurred consulting costs and seven (25.9%) incurred capital
equipment costs. Only five firms responded that they experienced all three kinds of costs, while two
firms answered that they incurred none of these costs in implementing the EU ETS rules.

Internal costs

To measure the opportunity costs of time, the firms were asked to report the number of staff members
involved and their time spent for the early implementation activities. The firms had two choices: (1) to
partially or fully relocate the exiting staff from the regular duties (implicit costs); and (2) to hire
additional staff (explicit costs). In most of the firms (23 respondents) only internal staff was involved in
the early implementation process (in most of the cases only one person), and only in two companies
both existing and newly hired staff were working on the launch of the EU ETS. Naturally, in the firms
with multiple installations more than one staff member were committed for implementing the EU
ETS9.

In terms of the total time required to engage with the scheme, the firms were asked to provide the time
commitment for implementing the EU ETS. Three respondents (12.5% of 24 respondents) estimate that
the time required was less than one year, but more than nine months. Another five (20.8%) estimate
that it took from three to six months. Seven (29.2%) estimate that it required from one to three months,
while nine (37.5%) estimate that it only required one working month of effort or less. It is worth noting
here that the companies with higher allocation spent more time on the early implementation
procedures, than companies with smaller allocation.

Consultancy costs

Twelve respondents incurred some consulting costs for implementing the EU ETS. The costs for such
services vary from €3 thousand to €50 thousand per firm (€17 thousand on average). Again, the
companies with higher allocations tend to incur higher consultancy costs than the companies with
smaller allocations. Initially, we could expect an opposite outcome, i.e. that the firms with lower
allocation could have lower in-house capacity and, hence, should be willing to engage with external
consultant.

Capital costs

8 It has been intensively debated whether the EU ETS covers too many small installations with rather low emissions where
the administrative costs substantially exceed the advantages of trading.
9 This is especially true if management of the scheme is centralized not at the firm level, but at the installation level.
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About one third of respondents incurred some capital costs. These costs vary from €5 thousand to €880
thousand and, again, reflect the size of the respondents in terms of allocation. Most often meters had
been bought for quantification of fuel usage. One firm reported that necessary changes were
implemented not only on tangible capital side, but also intangible capital side as necessary updates
were made on the information technologies for collating and reporting CO2 emissions data.

Summary of early implementation costs

Respondent ranked their early implementation activities according to the costs they experienced.
Measurement of baseline emissions and learning about the functioning of the EU ETS were judged by
most to be the most costly early implementation procedures, while applying for allowances and
delivering a monitoring and reporting plan were the least costly.

Figure 2 and Figure 3 below summarise the early implementation costs faced by respondents expressed
as Euros per firm and per tonne of verified emissions over the three years over the trial period10.
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Source: Survey.
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EUR, per tonne of CO2 emissions verified

Figure 2 Early implementation costs per respondent
across different respondents’ categories

Figure 3 Early implementation costs per tonne of CO2
emissions emitted across different respondents’
categories

Figure 2 shows that the total early implementation costs tended to be higher for large firms than for
medium and small firms. On average, large firms faced costs that were 10 times or 30 times higher than
those faced by medium and small firms respectively. However, this pattern is reversed when costs are
expressed per tonne of CO2 emissions emitted (see Figure 3): costs per tonne of emissions are
significantly higher for small firms. For instance, the early implementation costs were €0.03/tCO2 on
average for large firms, while they were 17 times higher (€0.51/tCO2) on average for small firms.

These are not unexpected, and are consistent with other research studies (Schleich and Betz 2004; Betz
2005) and with concerns expressed by the European Commission about the unequal distribution of
administrative costs across EU ETS participants of different sizes (CEC 2008).

There is also a difference among firms by size in the composition of the early implementation costs. As
observed in Figure 4, capital costs were the major component of the total early implementation costs

10 For the derivation of the total early implementation costs see Annex 5 and Annex 6. Alternatively, these costs could be
expressed per tonne of CO2 emissions reduced. However, as early implementation costs, as well as the MRV costs, are seen
as fixed costs components not depending on the extent of the abatement, it is more reasonable to see whether these
“inevitable” costs differ across different firms in terms of the size of their allocation.
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for large firms, while internal costs among small and medium firms were larger than their capital and
consultancy costs combined.

0%

25%

50%

75%

100%

All Large Medium Small

Internal costs Consultancy costs Capital costs

Source: Survey.

Figure 4 Composition of total early implementation costs across different respondents’ categories

The high capital costs among large firms may be explained by the fact that large firms often have
multiple and complex points of emission, which may have required the installation of expensive
monitoring equipment. Large installations were also subject to more stringent monitoring and reporting
requirements than small installations, which may have required the installation of costly new
technology. Small and medium firms, on the other hand, have fewer, less complex emissions points,
and may have been able to track emissions from these points by using low-cost fuel meters. The
relatively low consultancy costs faced by firms in all size categories may imply that sufficient
consultation support was acquired at no cost from the governmental bodies responsible for the
scheme’s implementation11 or that there was no need to engage with external consultants. However, the
former reason is unlikely, as most firms reported that learning about how the EU ETS worked was the
most costly process.

5.2 Monitoring, Reporting and Verification (MRV) costs
As monitoring, reporting and verification procedures were mandatory for all operators in the EU ETS,
all respondents incurred some MRV costs in the first period of the EU ETS. MRV costs consist of the
internal (staff) costs and the consulting costs (e.g. verification and consulting costs), and are generally
assumed to accrue annually, as MRV procedures were compulsory on annual basis.

Internal costs

In twenty four firms only internal staff members were involved in the MRV procedures (in most cases
only one person), while in the remaining three firms both existing and newly hired staff was involved
in these activities.

The annual time commitment for the MRV procedures is not significantly different from the total time
commitment for the early implementation procedures. Only one respondent estimated that the time
required was less than one year, but more than nine working months. Another three estimated that it

11 If transaction costs were addressed across all agents affected by the scheme (e.g. governmental institutions in each member states), this
phenomenon would be considered as a reallocation of transaction costs from private to public organizations. In principle, this burden
shifting is welcome if regulators are more efficient than private entities in acquiring and providing information.
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took between three and nine months. Four estimated that it required from one to three months, while
the remaining fifteen estimated that it only required one working month of effort or less. Companies
with higher share of allocation spent more time on the MRV procedures, than companies with a smaller
volume of allocation.

Consultancy costs

Over three-quarters of respondents incurred some consulting costs to comply with the MRV
procedures, with such costs per annum varying from €1 thousand to €100 thousand (€12.2 thousand on
average). Firms with higher allocations and with multiple installations tend to incur higher consultancy
costs than companies with smaller allocations. It should be noted here that the definition of consultancy
costs encompass verification costs too which were incurred annually on mandatory basis by all
operators12.

Summary of MRV costs

What was the most costly MRV procedure for companies? As evident in Figure 5, large firms with
multiple emission points spent relatively more on monitoring. While firms were required to report their
emissions only on an annual basis, large and medium firms appear to monitor their emissions more
frequently, on weekly or monthly basis. This may explain why the share of costs for monitoring is
higher for large and medium firms. Likewise it reveals that participation in the scheme influenced most
of the firms’ day-to-day operations, since during the interviews most of the firms noted that they had
not monitored their emissions before the launch of the EU ETS.
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Source: Survey.

Figure 5 The breakdown of the total MRV costs across different respondents’ categories

To understand the magnitude, the distribution and the composition of the MRV costs across the firms
of different sizes, the internal and the consultancy costs were calculated per firm and per tonne of CO2

emitted in the trail phase of the EU ETS13. These costs are presented in Figure 6 and Figure 7.

12 As seven respondents did not provide any information on consultancy costs, for further calculations, we assume that these
costs for these respondents were of €3 thousand per annum (the modal value of the received answers).
13 For the derivation of the total MRV costs see Annex 5 and Annex 6.
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Figure 6 3-year MRV costs per respondent across
different respondents’ categories

Figure 7 3-year MRV costs per tonne of CO2 emissions
emitted across different respondents’ categories

As in the case of the early implementation costs, the 3-year MRV costs were significantly higher for
large firms than for medium and small ones. Again, when costs are expressed per tonne of CO2

emissions emitted, this pattern reverses: the 3-year MRV costs per tonne of CO2 were significantly
higher for small firms than for large and medium ones. For instance, as shown in Figure 7, MRV costs
were €0.02/tCO2 for large firms and 76 times this level (€1.51/tCO2) for small firms.

However, the composition of the MRV costs differs from that of the early implementation costs (see
Figure 8). The share of consultancy costs in the total MRV costs is much larger than in the early
implementation costs. For large companies, the shares of internal and consultancy costs were
approximately equal, while internal costs dominated consultancy costs at medium and small firms.
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Figure 8 Composition of MRV costs across different respondents’ categories

Several insights might be drawn from these observations. First, the small share of consultancy costs in
total MRV costs for small firms may imply that these firms incurred consultancy costs only for
verification purposes. Small firms may have had little financial capacity to hire consultants for other
purposes, or they may have been concerned only about compliance. The larger share of consultancy
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costs among large firms might suggest that these companies were concerned not only about compliance
but also how to reduce allowance costs. For instance, one large company noted during an interview that
the same external consultant helped not only to perform the necessary MRV procedures, but also to
identify potential abatement opportunities.

5.3 Trading costs
In contrast to early implementation costs or the MRV costs, trading costs are variable, as they depend
on the volume of allowances traded14. However, as pointed out by Stavins (1995), this form of
transaction costs can influence firms’ trading decisions and create inefficiencies.

There were some early concerns about the European allowance market liquidity. According to a recent
survey’s results, incomprehension of how to trade and a fact that participants with long position did not
free-up their allowances in the market were indicated by the direct EU ETS participants as the most
important reasons of preventing allowance market from further improving liquidity (European
Commission DG Environment, McKinsey et al. 2006). In addition, there were some concerns that
brokers might somewhat burdensome participants with small allocations and with no in-house trading
capacity by introducing the minimum threshold on trade volume (Convery and Redmond 2007).

Out of 27 respondents to the Irish survey, eleven firms traded some allowances in the first period of the
EU ETS: six sold allowances, and five purchased allowances. Interestingly, three of the five who
bought allowances held allowances in excess of their verified emissions at the end of the first period.
The remaining sixteen respondents did not sell or buy allowances at all. Seven of these firms held
significant surplus allowances at the end of the trading period.

These observations raise at least two interesting questions. The first question is why the non-trading
firms did not try to sell the surplus of the allowances. More interestingly, the second one is why the
firms that traded some allowances kept the surplus of the allowances in the end. Answering these
questions might help understanding whether trading transaction costs were one of the reasons that
‘challenged’ this behaviour.

Sixteen firms that did not trade allowance were asked why they chose not to participate in the market.
Fourteen firms responded (7 of which had allowance surpluses), and they reported that had been able to
meet their CO2 obligations without engaging in trading. None of the respondents reported that CO2

abatement was cheaper than buying allowances or that trading was too expensive. In addition, none of
the respondents mentioned transaction costs as a factor that discouraged trading.

The non-trading firms also had an opportunity to provide other comments about their non-participation
in trade. These comments reveal operators’ uncertainty about the first period allocation and their
recognition of the first period allowance price collapse. One firm noted that it maintained an allowance
surplus because it was not sure about the extra allocation it would receive from the new entrants’
reserve for an expansion of capacity. Other respondents commented that the allowance price was too
low at the end of the period when the surplus was evident to bother with trading. Interestingly, some
respondents noted that they had considered transferring allowances to affiliated installations outside
Ireland that were under common ownership, but they did not do so because the outside operators also
had allowance surpluses.

The eleven respondents that did engage in trading (6 sold and 5 bought) were asked who their trading
partners had been. Four firms responded that they had traded only with other Irish installations inside

14 This dependency might not be perfect, as trading transaction costs might have a fixed component as well. For instance,
brokerage commissions might consist of a fee per trade (fixed component) and a fee depending on a volume of trade
(variable component).
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their own business group, and a one firm traded with domestic and foreign installations in the same
business group. Another respondent that was over-compliant traded both with installations inside its
business group and via financial institutions. The other five (including two over-compliant
respondents) traded with financial institutions, mainly commercial banks. Some of the firms that
performed allowance trades within their domestic business group regarded this action as a transfer, not
as a trade, which might imply that these transfers did not incur any transaction costs.

Seven respondents were involved in direct bilateral trade with counterparty and the other four
participated in indirect trade through an intermediary. Respondents were asked what were the main
reasons driving their choice to engage in direct or indirect trading15.

The causes of direct trading were mixed. Two respondents noted that trading volumes had been too
small to trade via a third party, while another noted that not only had trading volume been too small,
but also it had been cheaper to engage in direct rather than indirect trade. Another respondent noted
that it traded directly because it wanted to learn how to trade. Another company noted that there had
been no need for it to engage a third party in trading, as it owned a single installation with a small
allocation and direct trading was not a complex process. This over-compliant respondent noted that its
strategy had been to comply with EU ETS targets on an on-going basis; it had not considered
allowances to be financial instruments regardless of it surplus position.

Three companies chose indirect trading because they had no in-house trading capacity and because
indirect trading was a quicker process than direct trading. One over-compliant respondent in the power
sector added that indirect trading was chosen as it provided a transparent process for cost pass-through
into marginal production cost. In addition, he added that low brokerage fees, which declined along with
allowance price during the first trading period, made indirect trading an attractive option. According to
an earlier survey by Convery and Redmond (2007) brokerage fees per tonne of CO2 traded declined
from €0.10 in January 2005 to €0.06 in August 2006.

Based on this analysis about traders and non-traders, we conclude that the transaction costs associated
with trading were not determining in firms’ decisions about whether or not to trade. The decision to
use allowances for compliance only and the low allowance prices at the end of the first trading period
seem to be the primary reasons that firms did not sell their surplus allowances during the first trading
period of the EU ETS. These findings are somewhat consistent with the ones of Trotignon and
Ellerman (2008) who analyse the compliance behaviour of direct participants of the EU ETS. They find
that over-allocated installations were less concerned in realisation of surplus allocation.

6. Conclusions and policy implications
This study reveals the importance of total approach when assessing transaction costs for firms in the
EU ETS during 2005-2007. The assessment of all sources of transaction costs is especially important in
the early stages of any pollution trading programme. As a portion of transaction costs is inevitably of
administrative nature which depends on the scheme’s design, the total transaction costs assessment
should be made well before any corrections on the scheme design are implemented. Nevertheless, this
does not suggest that this total approach should be abandoned in the course of the programme.
Tietenberg (2006, p. 205) argues that “since evolution is so common for emissions trading, a strong
case can be made for thinking of mid-course correction as routine”.

15 From transaction cost perspective, indirect trading is perceived as a presence of trading transaction costs. Because of this,
brokerage fee is treated as a best proxy of trading transaction costs as one only engages in indirect (direct) trading if his or
her transaction costs of direct trading are higher (lower) than brokerage fee.
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The fact that the EU ETS enfold different participants in terms of main activity, initial emission permit
allocation, in-house capacity raises a question whether the companies with small and single
installations have the same in-house capacity as the big companies with multiple installations covered
in the EU ETS. The concern that transaction costs (especially administrative ones) might be higher for
smaller installations has been raised by the European Commission too (e.g. see CEC (2008)). These
concerns are supported by the findings of this study.

Figure 9 and Figure 10 below summarize the burden of transaction costs borne by firms with small,
medium and large emissions allowance allocations during the first EU ETS trading period. The cost
distribution reveals that per-firm transaction costs were higher for large firms than for smaller firms,
but that transaction costs per tonne of CO2 emitted were much higher for the smallest operators.
Additionally, the composition of transaction costs shows that while early implementation costs were
more significant for large respondents, on-going MRV costs were more considerable for medium and
small firms.
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Figure 9 Total transaction costs per respondent across
different respondents’ categories

Figure 10 Total transaction costs per tonne of CO2
emissions emitted across different respondents’
categories

The early implementation cost are fixed costs that were incurred only once before the launch of the
programme. If these costs were distributed across the life-span of the programme, they would be
significantly lower than other transaction costs components for most of the scheme’s participants.
Therefore, the transaction costs going forward will be the MRV costs and the trading costs. Over time,
MRV costs should diminish as a result of learning-by-doing and increased competition among verifiers.
For instance, one quarter of respondents in the Irish survey claimed that their transaction costs
decreased over the three years of the EU ETS. As the direct scheme’s participants become more active
in the CO2 market, the special attention should be given for understating the trading transaction costs,
their nature and distribution across different agents. However, it remains true that the initial costs are
unlikely to be negligible.

Although these transaction costs are extra costs that are incurred as a result of implementing the
program, they are more appropriately seen as the costs of implementing a program of limiting
emissions to the cap level. When considered on this basis, the cost of €0.06/ton for large firms, those
that are responsible for the majority of CO2 emissions, is reasonable. The problem presented by
transaction costs lies in the small firms with significantly fewer emissions who face relatively high per-
ton transaction costs.
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What policy changes should be implemented to ensure that a reduction in transaction costs is achieved
and their distribution is equalised across participants? The easiest way to reduce transaction costs for
small operators would be to exempt them from seeking the environmental targets. This ‘opt-out’
possibility of small operators was considered at the EC level too. However, this disburdenment of small
installations goes against the ‘polluter pays’ principle which is the core of the EU ETS. The European
Commission notes that “an exclusion of small emitters from the EU ETS on the grounds of the cost-
effectiveness cannot mean, however, that these installations do not need to contribute to the overall
emission reduction targets of the EU. It would just mean there would need to be other more cost-
effective measures to ensure the same objective” (CEC 2008, p. 24).

Carbon taxation is considered as one of the alternatives that would at least eliminate the market
transaction costs. However, from the ex-ante perspective it is quite difficult to consider whether an
overall effect of taxation would be more positive when the one of the pollution trading even with
transaction costs. Stavins (1995, p. 145) points out that “unless transaction costs are prohibitive,
tradeable permits will retain an information advantage over command-and-control approaches and
emission taxes, but that advantage will be less in the presence of significant transaction costs than
otherwise.” Moreover, the consideration of carbon taxation as a solution for transaction costs’ problem
is in principle questionable here as this analysis and other supporting evidence (extent of cross-boarder
trading, number of participants, competition in brokerage services) tell that market transaction costs
were not significant in the EU ETS during 2005-2007.

The harmonisation and an increase of efficiency of the MRV activities are other ways to guarantee the
reduction and the equalisation of transaction costs in the EU ETS across 27 EU member states and its
participants. No doubts, alongside the reforms on bureaucratic side, the learning will be a key in
achieving the successful reduction in these costs. This learning might be considerably facilitated
through information provision and training process. All this should be a responsibility of regulators at
both the EU and each member state level.



18

References

Alexeeva-Talebi, V. and N. Anger (2007). Developing Supra-European Emissions Trading Schemes:
An Efficiency and International Trade Analysis, ZEW - Zentrum für Europäische
Wirtschaftsforschung / Center for European Economic Research.

Betz, R. (2005). Emissions Trading to Combat Climate Change: The Impact of Scheme Design on
Transaction costs Academic Conference in Association with UK Energy Research Centre, St
John’s College Oxford British Institute of Energy Economics (BIEE).

Burtraw, D. (1996). "The SO2 Emissions Trading Program: Cost Savings without Allowance Trades."
Contemporary Economic Policy 14(2): 79-94.

Capros, P. and L. Mantzos (2000). The Economic Effects of EU-Wide Industry Level Emissions
Trading to Reduce Greenhouse Gases, results from PRIME Energy-Systems Model. Athens,
Institute of Communication and Computer Systems of National Technical University of Athens.

Cason, T. N. and L. Gangadharan (2003). "Transaction Costs in Tradable Permit Market: An
Experimental Study of Pollution Market Design." Journal of Regulatory Economics 23(2): 145-
165.

CEC (2008). Accompanying document to the proposal for a directive of the European Parlament and
the Council amending Directive 2003/87/EC so as to improve and extend the EU greenhouse
gas emission allowance trading system: Impact Assessment. Brussels Commission of the
European Communities (CEC).

Coase, R. H. (1960). "The Problem of Social Cost." Journal of Law and Economics 3: 1-44.
Conrad, K. and R. E. Kohn (1996). "The U.S. Market for SO2 Permits: Policy Implications of the Low

Price and Trading Volume." Energy Policy 24(12): 1051-1059.
Convery, F. and L. Redmond (2007). "Market and Price Development in the European Emissions

Trading Scheme." Review of Environmental Economics and Policy 1(1).
Crals, E. and L. Vereek (2005). "Taxes, Tradable Rights and Transaction Costs." European Journal of

Law and Economics 20: 199-223.
EEA (2008). Application of the Emissions Trading Directive by EU Member States - reporting year

2007. EEA Technical report. Copenhagen, European Environmental Agency.
Ellerman, A. D., P. L. Joskow, et al. (2005). Markets for Clean Air: the U.S. Acid Rain Program. New

York, Cambridge University Press.
ENVIROS (2006). Appraisal of Years 1-4 of the UK Emissions Trading Scheme, Department for

Environment, Food and Rural Affairs (DEFRA).
EPA (2005). Greenhouse Gas Emissions Trading: Ireland's National Allocation Methodology &

Allocation Decision 2005-2007, Environmental Protection Agency Ireland (EPA).
European Commission DG Environment, McKinsey, et al. (2006). Review of EU Emissions Trading

Scheme, Survey Results. Brussels.
Gangadharan, L. (2000). "Transaction Costs in Pollution Markets: An Empirical Study." Land

Economics 76(4): 601-614.
Hahn, R. W. and G. L. Hester (1989). "Marketable Permits: Lessons for Theory and Practice." Ecology

Law Quarterly 16: 361-406.
Joskow, P. L., R. Schmalensee, et al. (1998). "The Market for Sulfur Dioxide Emissions." The

American Economic Review 88(4): 669-685.
Kerr, S. and D. C. Maré (1998). Transaction Costs and Tradable Permit Markets: The United States

Lead Phasedown Motu Economic and Public Policy Research draft manuscript. Wellington,
Motu Economic and Public Policy Research

Klepper, G. and S. Peterson (2005). Emissions Trading, CDM, JI and More - The Climate strategy of
the EU. Kilier Working Paper No. 1238. Kiel, Kiel Institute for World Economics.



19

Krutilla, K. (1999). Environmental Policy and Transactions Costs. Handbook of Environmental and
Resource Economics. J. C. J. M. van den Bergh. Cheltenham, Edward Elgar.

McCann, L., B. Colby, et al. (2005). "Transaction Cost Measurement for Evaluating Environmental
Policies." Ecological Economics 52: 527-542.

Montgomery, W. (1972). "Markets in Licenses and Efficient Pollution Control Programs." Journal of
Economic Theory 5(3): 395-418.

OECD (1993). Glossary of Industrial Organisation Economics and Competition Law, compiled by R.
S. Khemani and D. M. Shapiro, commissioned by the Directorate for Financial, Fiscal and
Enterprise Affairs.

OECD (2001). Transaction Costs and Multifunctionality Main Issues, OECD Analytical Framework
Guiding Policy Design. Working Paper.

Ostrom, E. (1990). Governing the Commons. New York, Cambridge University Press.
Peterson, S. (2006). Efficient Abatement in Separated Carbon Markets: A Theoretical and Quantitative

Analysis of the EU Emissions Trading Scheme. Kieler Working Paper No. 1271. Kiel, Kiel
Institute for World Economics.

Polinsky, A. M. and S. Shavell (1981). Pigouvian Taxation with Administrative Costs. NBER Working
Paper, National Bureau of Economic Research, Inc.

Rao, P. K. (2003). The Economics of Transaction Costs: Theory, Methods and Applications. New
York, Palgrave Macmillan.

Schleich, J. and R. Betz (2004). "EU emissions trading and transaction costs for small and medium
sized companies." Intereconomics 39(3): 121-123.

Solomon, B. D. (1999). "New Directions in Emissions Trading: the Potential Contribution of New
Institutional Economics." Ecological Economics 30(3): 371-387.

Stavins, R. N. (1995). "Transaction Costs and Tradeable Permits." Journal of Environmental
Economics and Management 29: 133-148.

Tietenberg, T. H. (2006). Emissions trading: principles and practice. Washington, DC, USA, Resources
for the Future.

Trotignon, R. and A. D. Ellerman (2008). Compliance Behavior in the EU-ETS: Cross Border Trading,
Banking and Borrowing. Working Paper, MIT-CEEPR.

Woerdman, E. (2001). "Emissions trading and transaction costs: analyzing the flaws in the discussion."
Ecological Economics 38(2): 293-304.



20

Annex 1 A copy of transaction costs’ survey

GENERAL DETAILS

Details of the person who led the completion of the questionnaire:
PLEASE COMPELTE ACROSS
Name
Position
Telephone number
Fax number
E-mail address

Firm name
Number of employees

Local/regional
National
Other European Union countries

In which geographic markets did your firm sell goods or services
during 2005-2007? TICK ALL THAT APPLY.

All other countries
YesIs your firm a part of a group with multiple installations involved in

the EU ETS? No

Unless otherwise stated please answer each question by marking X in the appropriate box(es).

TRANSACTION COSTS OF THE EU ETS

Transaction costs are the costs your firm incurred in preparing for, setting up systems to implement EU ETS, and
then participating in the market during 2005-2007. Transaction costs can be grouped into three categories:

1) early implementation costs;
2) monitoring, reporting, and verification (MRV) costs; and,
3) trading costs.

The first two categories of costs were relevant for all installations in the EU ETS. The third category of costs was
significant only for installations that participated in the market and traded European Union CO2 emissions
allowances (EUA) during the first phase of the EU ETS. It should be noted that the costs of the EUA themselves are
not included in any of the above categories.

‘EUA’ is the European Union CO2 emissions allowance.

An allowance, according to the Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003,
“…means an allowance to emit one Tonne of Carbon Dioxide Equivalent during a specified period, which shall be valid
only for the purposes of meeting the requirements of this Directive and shall be transferable in accordance with the
provisions of this Directive.”

Installation, according to the Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003,
“…means a stationary technical unit where one or more activities listed in Annex I are carried out and any other directly
associated activities which have a technical connection with the activities carried out on that site and which could have an
effect on emissions and pollution.”
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SECTION A Early implementation costs

The early implementation costs are the costs incurred by firms in the EU ETS before the official start of the scheme.
These costs should have been incurred prior to January 1, 2005 but some firms may have realized these costs during
the early stages of the first phase for a variety of reasons. Please consider your early implementation costs according
to their nature, instead of timing.

During this time, familiarisation with scheme rules and guidelines was achieved, baseline emissions were calculated,
monitoring equipment was installed, and an operator holding account for each installation was established. All these
costs can be considered as one-time fixed set-up costs and divided into four categories:

- internal costs incurred by your firm in terms of additional management and staff time and training;
- external costs incurred in terms of consultancy services taken on;
- capital costs, meaning emissions measurement, monitoring, recording, and data storage equipment needed to
comply;
- other costs not included in the above.

A1 Did your firm incur any internal costs for the early implementation procedures of the EU ETS?

Yes CONTINUE
No GO TO A4

A2 Who performed the early implementation procedures of the EU ETS in your firm?

Number of people Percentage of time spent
Existing internal staff %
Newly hired staff %

A3 What is the estimate of overall full-time working days spent by your firm’s staff on the early implementation procedures
of the EU ETS? PLEASE WRITE IN NUMBER – RECORD NONE AS ‘00’.

A4 Did your firm incur any external costs for the early implementation procedures of the EU ETS?

Yes CONTINUE
No GO TO A6

A5 Please provide your firm’s estimated overall external costs on the early implementation procedures of the EU ETS in
000s of Euro.

A6 Did your firm incur any capital costs necessary to perform monitoring and reporting activities?

Yes CONTINUE
No GO TO A9
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A7 What necessary equipment or technology did your firm purchase to perform monitoring and reporting activities? Please
describe.

A8 Please provide the estimated overall acquisition costs of equipment or technology necessary to perform monitoring and
reporting activities in 000s of Euro.

A9 What part of the early implementation procedure was the most costly for your firm? Please rank the following
procedures with 1 being least costly and 4 most costly.

Measurement of baseline emissions
Bringing Monitoring and Reporting plan to the required standard
Learning about the functioning of the EU ETS
Application procedures for allowances (other than measurement of baseline
emissions)
Other (please specify)

SECTION B Monitoring, reporting and verification (MRV) costs

MRV costs were incurred by all installations in the EU ETS. We assume that these costs are a combination of
internal firm costs, mainly management and staff time, and external consultancy services, where your firm buys the
necessary capacity to be MRV compliant. Please, note that the MRV costs do not include fixed capital costs. The
fixed costs related to the MRV procedures are accounted for as early implementation costs for the purposes of this
survey.

All questions refer to the decisions or actions taken during 2005-2007.

B1 Did your firm incur any internal costs for the MRV procedures of the EU ETS?

Yes CONTINUE
No GO TO B4

B2 Who performed the MRV procedures of the EU ETS in your firm?

Number of people Percentage of time spent
Existing internal staff %
Newly hired staff %
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B3 What is the estimate of the overall full-time working days spent (an annual average during 2005-2007) by your firm’s
staff on the MRV procedures of the EU ETS? PLEASE WRITE IN NUMBER – RECORD NONE AS ‘00’.

B4 Did your firm incur any external costs for the MRV procedures of the EU ETS?

Yes CONTINUE
No GO TO B6

B5 Please provide your firm’s estimated overall external costs (an annual average during 2005-2007) on the MRV
procedures in 000s of Euro.

B6 Please provide a breakdown of your firm’s total MRV costs.

Monitoring %
Reporting %
Verification %
Total MRV 100%

B7 How frequently did you monitor your firm’s CO2 emissions?

Daily
Weekly
Monthly
Quarterly
Semi-annually
Annually
Ad hoc (please specify)

SECTION C Trading costs
Trading costs are incurred by firms covered by the EU ETS which traded EUAs during 2005-2007. Trading costs are
those related to the search of trading partner, price bargaining, enforcement of trade contract, and other legalities.
The costs of the EUA themselves are not included.

All questions refer to the decisions or actions taken during 2005-2007.

C1 Did your firm trade any EUAs?

Yes GO TO C3
No GO TO C2 ONLY

C2 What were the main reasons for not trading? TICK ALL THAT APPLY.

Met the CO2 obligation without buying EUA
Met the CO2 obligation without selling EUA
CO2 abatement was cheaper than buying EUA
Other (please specify)
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C3 How many EUAs did your firm buy/sell? PLEASE WRITE IN NUMBER – RECORD NONE AS ‘00’.

Bought

Sold

C4 Who did your firm trade with? TICK ALL THAT APPLY.

Domestic installations inside your business group
Foreign installations inside your business group
Domestic installations outside your business group
Foreign installations outside your business group
With financial institutions (e.g. brokers, exchanges) (please specify)

C5 How did your firm trade?

Directly, without a third party CONTINUE
Indirectly, via a third party GO TO C10

C6 What were the main reasons for trading directly? TICK ALL THAT APPLY.

It was cheaper than trading via a third party
Wanted to learn how to trade
Trade volume was too small to trade via a third party
Other (please specify)

C7 How often did your firm trade?

Daily
Weekly
Monthly
Quarterly
Semi-annually
Annually
Ad hoc ( please specify)

C8 Did your firm trade with the same partner more than once?

Yes
No

C9 How long did a buy/sell transaction take to complete?

Buy transaction Sell transaction
Less than one week
One week or more, but less than one month
Other (please specify)
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C10 What were the main reasons for trading via a third party? TICK ALL THAT APPLY.

It was cheaper than trading directly
It was quicker than trading directly
There was no in-house capacity to trade directly
Other (please specify)

C11 What intermediary services did your firm use to facilitate the trade of EUAs? TICK ALL THAT APPLY.

Financial institution (such as banks)
Specialised carbon trading brokerages
Exchange
Other (please specify)

SECTION D Summary of transaction costs

D1 What aspect of EU ETS compliance was the most costly for your firm? Please rank the following activities
with 1 being least costly and 5 most costly.

Early implementation
Monitoring
Reporting
Verification
Trading

D2 How did your firm’s total transaction costs (except early implementation costs) evolve over 2005-2007?

They increased
They decreased
They remained the same

D3 Please provide below any additional comments which are important to understand the transaction costs
experienced by your firm.
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Annex 2 Ireland’s Allocation (2005-2007)

Recipient Allowances Share of total allocation, %
Installations permitted before 31/03/2004 65 006 999 97.1

allocation to existing installations 57 714 569 86.2
allocation to known planned developments 7 292 430 10.9

New entrant Set Aside 1 004 400 1.5
Auction 502 201 0.8
Combined heat and power Set Aside 446 400 0.7
TOTAL 66 960 000 100

Source: EPA and author’s calculations.



27

Annex 3 Summary of companies contacted

Contacted companies Contacted companies
(closed companies
excluded)

Respondents
(% of contacted
companies, closed plants
excluded)

Number of companies 72 68 27 39.7
Number of installations 106 101 40 39.6
Initial allocation 2005-200716 57714569 56788736 39713822 69.9
Verified CO2 emissions 2005-200717 64777597 64514997 45023963 69.8

Source: CITL and author’s calculations

16 Allocation to new developments is excluded.
17 Allocation to new developments is included.
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Annex 4 Interview Profiles

I II III IV V IV
Position Environmental

manager
Strategy
division

Environmental
chemist

Environmental
engineer

Environmental
manager

Financial
controller

No. of employees ~800 ~2000 ~400 ~450 ~50 ~50
Sector Private Private Private Private Private Private
Multi installations Yes Yes No No No No
Single
installations

No No Yes Yes Yes Yes

Market Local/Foreign Local Local/Foreign Local/Foreign Local Local
Source: Survey.
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Annex 5 Monetisation of the early implementation costs and the MRV costs

Total Per tonne of CO2 verified

Early
implementation

1. Answers to the questions used:
-A3, internal costs in fulltime working
days;
-A5, external costs in 000s of EUR;
-A8, capital costs in 000s of EUR.

2. Internal costs from total full-time days
converted in 000s of EUR assuming:
-8 hours of full-time working day;
-average hourly labour (wages and salaries)
rate of €37.8918.

3. Total costs
-Internal costs, external costs and capital
costs expressed in 000s of EUR are added
together

1. Total early implementation costs converted from
000s of EUR to EUR.

2. Total early implementation costs in EUR are
divided by total verified emissions for 2005-2007
period emitted by the respondents permitted before
31/03/2004, i.e. new planned developments are
included.

MRV costs 1. Answers to the questions used:
-B3, internal costs in fulltime working

days, annual average during 2005-2007;
-B5, external costs in 000s of EUR, annual

average during 2005-2007;

2. Internal costs from total full-time days
converted in 000s of EUR assuming:

-8 hours of full-time working day;
-average hourly labour (wages and salaries)

rate of €37.89 (see footnote 18)

3. Total costs:
-Internal costs and external costs expressed

in 000s of EUR are multiplied by three
and added together.

1. Total MRV costs converted from 000s of EUR to
EUR.

2. Total MRV costs in EUR are divided by total
verified emissions for 2005-2007 period emitted by
the respondents permitted before 31/03/2004, i.e.
new planned developments are included.

18 The average hourly labour (wages and salaries) rate of €37.89 (4 Q 2007) is applied to estimate hours committed to set-up EU
ETS. The rate of €37.89 is an average hourly labour rate for managers, professional and associate professionals working in
industry’s sectors (mining and quarrying, manufacturing, electricity, gas and water supply). All wages and salaries payments are
gross (i.e. before deduction of income tax and employees’ PRSI contributions). The statistics are provided by the Central Statistics
Office Ireland. The reason for choosing the rate of €37.89 is that most of the returned questionnaires are answered by
representatives with managerial and engineering positions within the companies.
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Annex 6 Early implementation cost

No. of
respondents

Verified CO2
emissions,
2005-2007 Internal costs

Consultancy
costs Capital costs Total costs

Total, EUR thousands

All 25 41903637 655.6 188.0 953.0 1796.59

Large 4 40734240 360.7 120.0 880.0 1360.65

Medium 7 822845 162.2 48.0 48.0 258.17

Small 14 346552 132.8 20.0 25.0 177.77

Per respondent, EUR thousands

All 25 41903637 26.2 7.5 38.1 71.86

Large 4 40734240 90.2 30.0 220.0 340.16

Medium 7 822845 23.2 6.9 6.9 36.88

Small 14 346552 9.5 1.4 1.8 12.70

Per tonne of CO2 emissions verified, EUR

All 25 41903637 0.02 0.00 0.02 0.04

Large 4 40734240 0.01 0.00 0.02 0.03

Medium 7 822845 0.20 0.06 0.06 0.31

Small 14 346552 0.38 0.06 0.07 0.51
Source: Survey.
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Annex 7 MRV costs

No. of
respondents

Verified CO2

emissions,
2005-2007

3-year
internal costs

3-year
consultancy
costs

3-year total
costs

Total, EUR thousands

All 27 45023963 1207.6 795.2 2002.78

Large 5 43835768 508.3 483.0 991.33

Medium 7 822845 296.5 165.0 461.45

Small 15 365350 402.8 147.2 550.00

Per respondent, EUR thousands

All 27 45023963 44.7 29.5 74.18

Large 5 43835768 101.7 96.6 198.27

Medium 7 822845 42.4 23.6 65.92

Small 15 365350 26.9 9.8 36.67

Per tonne of CO2 emissions verified, EUR

All 27 45023963 0.03 0.02 0.04

Large 5 43835768 0.01 0.01 0.02

Medium 7 822845 0.36 0.20 0.56

Small 15 365350 1.10 0.40 1.51
Source: Survey.
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Annex 8 Total transaction costs

Early
implementation
costs

3-year MRV
costs

3-year total
transaction
costs

Total, EUR thousands
All 1796.59 2002.78 3799.37
Large 1360.65 991.33 2351.99
Medium 258.17 461.45 719.62
Small 177.77 550.00 727.76
Per respondent, EUR thousands
All 71.86 74.18 146.04
Large 340.16 198.27 538.43
Medium 36.88 65.92 102.80
Small 12.70 36.67 49.36
Per tonne of CO2 emissions verified, EUR
All 0.04 0.04 0.09
Large 0.03 0.02 0.06
Medium 0.31 0.56 0.87
Small 0.51 1.51 2.02

Source: Survey.


