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SUMMARY

Tradable permits can help the government achietviag goals in the field of sustainable
development by coping with the problem of the tdygef the commons, without strict
regulation. The interest in the application of &l permits in new cases is growing, but
not every attempt to implement tradable permits eesn successful (which means eco-
logical effective, economic efficient and sociadtified), because the characteristics of the
product and the market must make it possible thatieket comes into existence. In this
research a policy instrument will be consideredceasful if it contributes to sustainable
development, thus if it contributes to economidcédhcy, ecological effectiveness and
social justice.

It would thus be interesting to asses ex ante vendthdable permits have potential to be
a successful policy instrument in a specific caseai. To do so an ex ante evaluation
framework is designed, which can support the decisnaking process about whether or
not implementing tradable permits in a specificesdsy investigating if tradable permits

have a high chance of being a successful polidyumeent in that case or not.

The main objective of this research is to desifrmmework for the ex ante assessment of
the potential contribution to sustainable developinfand thus successfulness) of tradable
permits. Based on this the research question whiahanswered in this thesis, is the fol-
lowing:

What does an ex ante evaluation framework to agkegsotential contribution to sus-
tainable development of the implementation of thdelgpermits in a new case look like?

The first step of the analysis was to investigakéctv basic conditions should be present
for the implementation of tradable permits, in artiemake it possible to develop a mar-
ket: there should be buyers and sellers, a scas€ipermits, possibilities for innovation,
the permits should be tradable and a tradablestoitld be defined.

Then, based on the analysis of economic efficieecglogical effectiveness and social
justice, several characteristics for the market gnedproduct, which positively influence
the potential successfulness of tradable permita mew case, have been defined. The
characteristics of the market and the product givdescription of the sector where trad-
able permits are considered to be implemented.chiaeacteristics that should be consid-
ered before implementing tradable permits are: muysad sellers, technical ability to
monitor, transparency, entry and exit rules and dgeneity. Empirical analyses showed
that it is possible to make adjustments to the pebdr the market to deal with imperfec-
tions of characteristics. This means that for acessful tradable permit system it is not
necessary that all characteristics are perfectfifiéal.

Empirical analyses also showed that when the govem would like to implement trad-
able permits in a new case, not only the charatiesi of the market and the product
should be taken into account, but that also thdempntation process crucial for a suc-
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cessful implementation of tradable permits. Sevaskis and opportunities, which influ-
ence implementation process and thus the potesuiedessfulness of a tradable permit
system, can be distinguished: current policy, alether countries, role of local and re-
gional governments and the decision-making process.

Then is analysed which design choices exist whegnieémenting tradable permits. The
different design choices are: trading system (todgleeductions or cap and trade), level of
permits (strict or loose cap/baseline), initiaba#ition (auctioning or grandfathering), life-
time of the permits (stock or flow permits, forimite or infinite period), banking and bor-
rowing (to allow banking and/or borrowing or nompnitoring (to monitor participants
only or third parties), sanctioning (collective individual sanctioning and the level of
sanctions) and the institutional structure (towalkhird parties to enter or not, how many
parties join the trade and which authorities neebe appointed). An analysis of the three
pillars of sustainable development (economic edficly, ecological effectiveness and so-
cial justice) showed how these design choices ié& to each pillar, which could be
used as input for the decision-making process atfmutdesign of a system of tradable
permits.

It has been found that the best design of a tradadimit system does not exist, because
trade-offs have to be made within and between lineetpillars of sustainable develop-
ment. So, the design choices are not part of theuation framework. What matters is the
decision-making process about the design. The gawent cannot decide on her own
about whether tradable permits will be implemerdedot and what the best design of the
tradable permits system will look like, for sevemaasons: First of all the relevant parties
would not accept and support the outcome, if the@yewnot involved in the decision-
making process, while the government is dependerh® willingness and support of the
participants and other actors. Secondly, it ispustsible to design the optimal system of
tradable permits based on complete and objectieenration, because the information is
conflicting, contested or sometimes not availallall Instead the participants should be
involved in the analysis phase and the decisionimgakrocess. Involving the relevant
parties increases their support, but also bringsesdsks. The decision-making process
can take long, be hardly manageable and the outcoigiet be not effective or efficient.
Therefore a process design should be developedructure the decision-making process
about tradable permits. This will provide the pap@nts an incentive to cooperate in im-
plementing tradable permits, which will increase thance on a successful implementa-
tion.

Based on these analyses the ex ante evaluatioerark can be constructed, which con-
sists of the factors that influence the potentiaitdbution to sustainable development of a
tradable permit system: the basic conditions, tleacteristics and the risks and opportu-
nities influencing the implementation process. Tregnework is used to assess two new
applications of tradable permits: business areawsifeand water quality permits. Based
on this analysis can be concluded that tradablenysrmits have a low chance of becom-
ing a successful policy instrument. Also tradablisibess area permits have not a high




Designing an ex ante evaluation framework to asgesgmplementation of tradable permits

chance of becoming successful, because it mighiffieult to fulfil the (necessary) basic
conditions.

The evaluation framework can be very useful whangbvernment considers to imple-
ment tradable permits in a new case. The frameWwelgs to structure the way of think-
ing, supports the researcher to adopt a criticahtpof view and helps to increase the
transparency of the decision-making process alvadéble permits.
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1. INTRODUCTION

1.1 SUSTAINABLE DEVELOPMENT

“Sustainable development (developing sustainablaabrieving sustainability) is devel-
opment that meets the need for the present witbhootpromising the ability of future
generations to meet their own needs” (WCED, 198istainability can be seen as the fi-
nal goal: a balance of social and economic aatiwiind the environment. Sustainable de-
velopment is a means of reaching total sustairtgtffiofman and Li, 2007). Sustainabil-
ity is a dynamic goal, because the focus on saoidl economic activities and the envi-
ronment changes during the time and thus the balpamt also changes. Sustainable de-
velopment can be approached by the “three pillapraach, also known as the triple bot-
tom line (TBL), which is the most common model sinits adoption by the World Bank.
The three pillar model distinguishes three domawthin sustainable development: the
social domain (justice), the economic domain (efficy) and the ecological domain (re-
silience) (Serageldin, 1996).

1.2 COMMON POOL RESOURCES

One of the issues in sustainable development istba¥eal with common pool resources.
Common pool resources, alternatively named commopepty resources, are goods that
are non-excludable and subtractive (see figureldw)e This means that it is not possible
to exclude a person from using that particular gand that there is competition involved
in obtaining the goods; if a certain person or campuses that resource, there will be less
available for others. Examples of common pool resesiare irrigation systems, clean air
or fishing grounds.

Excludablt
Private good Toll good
Subtractive Joint
Common Pool Public good
Resource

Non-Excludable

Figure 1: Common pool resources

Because of the fact that common pool resourceswrgractive and non-excludable they
often face problems of congestion or overuse, ddle tragedy of the commons. This
term derives originally from a comparison noticgdWilliam Foster Loyed in 1833 and
was then popularized and extended by Hardin (1968) his essay "The Tragedy of the
Commons". The tragedy of the commons predictsfteataccess and unrestricted demand
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for a finite common-pool resource would eventuddlge destruction in the long run, due
to collective action problems leading to the ovepleitation of the resource. This occurs
because the benefits of exploitation go to indigiduor small groups, each of whom is
motivated to maximize its use of the resource. db&s of the exploitation are distributed
among all those to whom the resource is availabléch may be a wider class of indi-

viduals than that which is exploiting it (Tietene2003). For instance, a sea with fish
allows for a certain amount of fish to be cauglahegear without the average fish popula-
tion being decreased. If no person can be excl@idea fishing in the sea, every person
will try to maximize his profit, by catching as nfuéish as possible. This excessive catch
causes that the amount of fish in the sea decreasedy, because there are too little fish
left to reproduce themselves till the original leve

1.3 POLICY INSTRUMENTS

The government has the opportunity of using maffemint policy instruments to achieve
their goals, for example in the field of sustaimadevelopment by protecting the com-
mons. Van der Doelen and Klok (1989), Bresserslet.(1990) and de Bruijn and ten
Heuvelhof (1991) distinguish three basic typesafqgy instruments: regulatory, commu-
nicative and economic instruments.

Regulatory (or judicial) instruments are based on regulation, which force the partes t
act in a certain way. They have been widely usedabse the government can set certain
goals, which are likely to be achieved. Currendgulatory instruments are losing popu-
larity. The Dutch government would like to stim@atevelopments without strict regula-
tion, because it can cause a lot of resistancestategic behaviour. The policy is set by
the government and the affected party has no dtedrinfluence, so regulatory instru-
ments are hierarchic instruments. According to dejB and ten Heuvelhof (1991) hierar-
chic policy instruments are less applicable in meks, where actors are pluriform, closed,
interdependent and act in a dynamic environmenB¢dgn et. al., 1995). Hierarchic pol-
icy instruments do not contribute to the fact taetiors are pluriform, because the regula-
tion is the same for all actors. They might caeséstance of the affected parties, which is
not a good development for the government, bec#lusegovernment is dependent on
these parties too. Hierarchic policy instruments ot very flexible, so they cannot deal
well with dynamic environments and they do not aevincentives for closed actors to
cooperate.

Communicative agreements are instruments that focus on communicate informnati
about decision possibilities in order to achieve tiesired goal. Communicative agree-
ments make actors voluntarily agree to take actixamples of voluntary agreements are
marketing and informing. They are becoming more utexp because the government
would like to influence actors without strict regtibn. On the other hand, many scientists
have their doubts about the effectiveness of tiresteuments. According to Bressers et.
al. (1990), Tampier (2003) and Rivers and Jacca@®F) marketing is not an effective
policy, because the impact of voluntary programeeiy limited. Karimi (2005) agrees, he
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states that complete reliance on voluntary prograsfisnot be effective and that volun-
tary programs must be complemented by regulations.

Economic (also known as market-based or price-based palistyuments)nstruments

are based on economic incentives, although impléngreconomic instruments also
commonly requires some form of regulation. Economstruments become more popu-
lar, because it can be an effective policy instmintleat uses price or other economic vari-
ables to provide the right incentives. Economidrimsents are so called second genera-
tion policy instruments, which means that they daal well with complex situations (de
Bruijn et. al., 1991), because they provide inaeas]j instead of obliging actors to act in a
certain way. On the other hand, economic instrusmant sometimes not very effective,
because it is not sure if and how actors will respto the incentives. Examples of eco-
nomic instruments are subsidies and taxes.

Which type of policy instrument is used dependsuwbiat and who the government wants
to influence, but also on the political conjunctuketrend worth noting is the fact that for
the last two decades ‘the market’ is the sourceggiration for Dutch governmental pol-
icy (Plug et. al., 2003). This so called “new pabhanagement” also became more popu-
lar in other European countries. Due to the disayppy results of the hierarchic regulat-
ing government, the trust in the market mechaniss ¢grown. The force of the market
and the ‘invisible hand’ of price mechanism arensae the replacement of the visible
hand of a hierarchic government policy. This medas the Dutch government is less fo-
cussing on regulation, but lets developments meustited by the market, so market-based
instruments are becoming a popular policy instrumé&iore market, less government”
was the slogan for cabinet Lubbers in the latetsglthat summarises this development
(Plug et. al., 2003).

1.4 TRADABLE PERMITS

The principle of tradable permits (also known agketable or transferable permits) can
help the government achieving their goals in teddfof sustainable development by cop-
ing with the problem of the tragedy of the commamishout strict regulation. Strict regu-
lation is not necessary, because firms can debielmdelves how they will comply with
the target set by the government. Tradable peramscontribute to sustainable develop-
ment, because it has a positive influence on treetpillars for sustainable development:
economic efficiency, ecological resilience and abdistice. Ecological effectiveness is
achieved, because every firm will not produce nthea allowed according to its amount
of permits, so the target set on macro-level walldxactly achieved. Every firm will de-
cide if it complies with the target by choosing ttfeeapest or most attractive of the fol-
lowing options: buying extra permits or taking retion measures (contribution to eco-
nomic efficiency). The goal of social justice ishaved because the polluter-pays-
principle is implemented. Polluters are going ty far the right to produce or emit, in-
stead of having the free benefits of exploitatihijle the society as a whole suffers from
the negative effects of the exploitation. This nse#mat tradable permits internalize the
negative environmental externalities.
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The idea of using tradable permits (a market-basstlument) to allocate the rights to
produce pollution among firms or individuals wasseleped by Crocker (1966), Dales
(1968) and Montgomery (1972). An important chanastie of tradable permits is the fact
that it is an indirect policy instrument. The gaverent does not control directly, but uses
the market mechanism to do so (MDW, 2001). Theesysdf tradable permits has two
main elements: there is a limit set on the totadpced or emitted quantity of a certain
product (CQ, milk, manure) that is to be allowed (the cap) #mete is the possibility to
trade these rights to produce or emit. The orgamitéhe trade does not attempt to deter-
mine how that total allowed quantity is allocatedoeg individual firms. The only rule is
that no firm is allowed to produce or emit beyohdttquantity of permits it possesses,
which means that any increase in production or sionisby a certain producer must be
offset by an equivalent decrease elsewhere (Peemanh, 2003).

The lower the limit, the higher the scarcity of ipés, the higher will be the price of the
permits. There are three types of limits. A limaincbe a natural limit, like the amount of
fish in the sea. It can be a technical limit, like amount of radio-frequencies. Or there
could be an established maximum, which is a lirettlsy the organiser of the trade (the
government in most cases) in order to achieve iogpalicy goals, like a limitation of the
emission of carbon dioxide. The total limit is digd into several smaller permits. These
permits to use or produce a certain quantity as&iduted over the users. Once allocated,
the participants can trade these rights amongsidbkres.

A tradable permit system is based on two principlé® first principle is that the price to
reduce differs between measures, companies andrsesb every reduction differs in
cost-effectiveness. Secondly, the government isabte to know which one of the reduc-
tion measures is the most cost-effective, so simaataforce the companies to use the
cheapest measure (Bunte, 2007). Within certain daies, it is the participants’ own re-
sponsibility how they comply with the limit. If thegneed more rights, they can choose be-
tween buying extra rights and implementing innoxatineasures to reduce their produc-
tion or emission. The supply and the demand ofpérenits are determined by the differ-
ence between the price of the permits plus thescofsthe transaction and the marginal
abatement costs (the marginal costs to reducé)elprice of a permit minus the costs of
the transaction is higher than the costs to rediheeparticipant will reduce and sell the
rights to produce or emit. The difference betwdengrice of the permit minus the trans-
action costs and the costs to reduce is the gmfihe participant. If the price of a permit
minus the transaction costs is lower than the dostsduce, it will be cheaper for the par-
ticipant to buy extra permits instead of takinguetitbn measures.

The ‘invisible hand’ is thus used to solve the &g not knowing which reduction meas-
ure is most costs effective, because assuminghbgtarticipants act fully rational, every
individual firm will always choose the cheapesttioése two options, which means that
reduction measures will be taken at the firms wrgah implement the cheapest (most
cost-effective) reduction measures (contributionetmnomic efficiency). Where tradi-
tional regulations simply require compliance, tialdapermits provide an ongoing incen-
tive for technological development and innovatibecause a profit can be made from the
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sale of the surplus permits, so innovations arearded financially. Assuming that every
firm will not produce more than it is allowed acdg to its amount of permits, the target
set on macro-level will be exactly achieved (cdmttion to ecological effectiveness)
(Klooster et. al., 2007). In order to make suré tha producers don’t produce more than
they are allowed, monitoring is essential. Otheraathhges are that tradable permits will
cause less resistance then regulation, becausegensdcan decide themselves how they
comply with the limit and that tradable permits ftidhave (relatively) lower costs then
direct regulation or price policy (MDW, 2001).

Implementing the system of tradable permits has stene disadvantages. Monitoring the
production is necessary, otherwise the system matl be effective. Monitoring can in
some case be very difficult, because it will notdaesy to measure every individual pro-
ducer. The total target must be set very precisapt, the ecological goal will not be
achieved. Tradable permits can only achieve anageecompliance (macro level) instead
of goals on individual level (individual complianjcdecause the government does not at-
tempt to determine how that total allowed quanigtyallocated among the individual
firms. If individual compliance is necessary, traldapermits will not be an effective pol-
icy instrument (MDW, 2000). This makes tradablenpiés less suitable for paternalistic
policy. Paternalistic policy means that the govegntrhas a better insight (or thinks she
has a better insight) about the desirability alm@utain activities than firms or individuals.
In that case the government wants to have a dinflaence on the undesired activities.
Tradable permits are not suitable in that casealmse it gives the responsibility to the
market, while the government would like to havetoain Also, paternalistic policy tries to
influence on the individual level, which makes &bt permits not a suitable policy in-
strument (MDW, 2000). Another disadvantage is tredable permits might not be suc-
cessful in every case. The characteristics of tagket and the product must make it pos-
sible to develop a market.

1.5 APPLICATIONS OF TRADABLE PERMITS

Applications of tradable permits have spread to yndifferent types of resources and
many different countries. In the eighties in therdpean Union the system of tradable
milk quota was implemented in order to limit theamt of milk produced. Later on the

manure quota and fish-quota were implemented, wHedreased the production of ma-
nure and the amount of caught fish. These thretemgsstill exist in the European Union.

Recently, the European Union has also started assams trading system in order to re-
duce CQ emissions, to meet the targets in the Kyoto puaitothe Netherlands have also
implemented a system of tradable permits for,e@issions, which started at June 1st,
2005 (Ministerie van VROM, 2008). In the Unites t8& permit trading systems have
been introduced for different types of air pollutarPossible situations in which the sys-
tem of tradable permits is or can be applied cafobed in appendix A.

The interest in the application of tradable permits:iew cases is growing. The govern-
ment is considering to implement tradable pernotsdlve common pool problems and
other issues, like the limitation of the numbernefiv business areas build (Wesselink,
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2007), to limit the number of new buildings buildrural areas, by implementing tradable
development rights in the province of Limburg, tdetherlands (Bruil et. al, 2004) and
improving the water quality (Klooster, et. al., Z00Also the introduction of the carbon
dioxide trade in the agricultural (Brouwer et. a001) and transportation sector
(Volkskrant, 2008d) is considered.

Because of the growing interest, it is importankmow under which conditions tradable

permits would be a successful policy instrumentalise in some cases other policy in-
struments (like subsidies, fines or regulationsyhhibe even more applicable. Some at-
tempts to introduce tradable permits have been secgessful, for example the introduc-
tion of the European fish quota and milk quota. t®a other hand, historical record per-
formed by Tietenberg (2003) shows that not evetgnapt to introduce tradable permits

has been successful. In air-pollution control afitsrto establish a tradable-permits ap-
proach have failed in Poland (Zylicz, 1999) andr@any (Scharer, 1999). The initial at-

tempts to introduce a sulphur-dioxide @ading system also failed in the United King-
dom (Sorrell, 1999). Programmes in water-polluttmmtrol have generally not been very
successful (Hahn and Hester, 1989).

1.6 RESEARCH PROBLEM

The previous paragraph has showed that not evegnpt to implement tradable permits
has been successful: the characteristics of th@uptand the market must make it possi-
ble that a market comes into existence. These ctaaistics are general, design-
independent aspects of permit trading systems anthas relevant for any trading system
to be introduced.

It would thus be interesting if policy-makers al#eato assess if tradable permits have a
high or a low potential of being successful in @aasfic case before the implementation
starts. This analysis can support the decision-ngagrocess about whether or not imple-
menting tradable permits in that case. There dferdnt criteria to judge whether a policy
instrument is successful or not. For example Bissse al. (1990) distinguish attainabil-
ity, feasibility and effectiveness. In this resédmgt policy instrument will be considered
successful if it contributes to sustainable dewelept, thus if it contributes to economic
efficiency, ecological effectiveness and sociatifes

An analytical framework to explore ex ante whiclactteristics have to be considered,
can support the decision-making process when thergment considers to implement a
system of tradable permits in a specific case nlegstigating if tradable permits have po-
tential to contribute to ecological effectivenesspnomic efficiency and social justice in
that case or not.

Not only the characteristics of the market andpiteeluct influence the potential economic
efficiency, ecological effectiveness and sociatiggsof a tradable permit system, but also
the design of the system of tradable permits (#sgh choices) does. There are many dif-
ferent possibilities to design a system of tradgdaemits, each contributing differently to
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economic efficiency, ecological effectiveness awndia justice. Therefore, the conse-
quences of each design choice should be invedtigatkich can support the decision-
making about the design of the system of tradabtejts.

1.7 RESEARCH GOAL AND RESEARCH QUESTIONS

The main objective of this research is to desifrmmework for the ex ante assessment of
the potential contribution to sustainable developinfand thus successfulness) of tradable
permits. This framework can support the decisioking process about whether or not
implementing tradable permits in a specific cadee €valuation framework is based on
the characteristics of the market and the produbitch give a description of the sector
where tradable permits are considered to be implégde An analysis of economic effi-
ciency, ecological effectiveness and social jusiilehelp to distinguish these character-
istics. Also the different possibilities to desigrsystem of tradable permits will be ana-
lysed to investigate how each design choice caneto economic efficiency, ecological
effectiveness and social justice.

Based on this the research question which willhsnered in this thesis, is the following:

What does an ex ante evaluation framework to agkegsotential contribution to sus-
tainable development of the implementation of thdelgpermits in a new case look like?

In order to answer this question, a couple of sukstijons should be answered first:

* Which design choices exist when implementing tréelglermits and how do these
design choices contribute to economic efficienoglegical effectiveness and so-
cial justice?

* Which characteristics of the market and the prottase a positive impact on eco-
nomic efficiency, ecological effectiveness and abyistice?

* What does empirical analysis tell about which festare important for the imple-
mentation of tradable permits?

* What does a framework for ex ante evaluation afabde permits look like?

* What does the framework tell about the potentialtgbution to sustainable devel-
opment of tradable permits for business area psmamitl water quality permits?

1.8 METHODOLOGY AND SCOPE

Various research methods are used to investigaighvaonditions and choices influence
the contribution to sustainable development (ans tio a successful implementation) of
tradable permits in new cases. This report caniadedl into two sections. The first sec-
tion focuses on theory. A conceptual analysis afidble permits is performed, which fin-
ishes with an overview of the characteristics thlittence the contribution to sustainable
development of a tradable permit system and arvwerof the consequences of the vari-
ous design choices. The second section focusesactiqe. First an empirical analysis of
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two cases is performed, which might provide newgims for the framework. Then the
framework is designed and used to assess the f@teontribution to sustainable devel-
opment of tradable permits in two new cases. Thedteps are the conclusions and rec-
ommendations.

Section one: Theory

A literature study is the basis for the conceparadlysis of this thesis. For this literature
study books and journals of various authors ardistly The literature is selected as fol-
lows: first an overview has been made of the mostidant authors in the field of trad-
able permits during the last 15 years. Then vaneoiks of these authors have been stud-
ied. The next step was to search for interestifgreaces in their works, which have been
studies as well. This step has been repeated $¢wvees, to make sure that the literature
study has been as complete as possible. In ordiexdtsome relevant examples, which are
useful to further explain the described theory, s@n post evaluation reports of tradable
permits have been studied. Finally, the concepunalysis is discussed with various ex-
perts (see for an overview Appendix B) to colledr& information and new insights.

The first step of the conceptual analysis is thvestigation of the basic conditions, which
are conditions that are necessary to develop aenhafke next step is a literature study
about the possible design of a tradable permieaygthe design choices).

Then each of the criteria for successful policyo(emic efficiency, ecological effective-
ness and social justice) are analysed to see wihiahacteristics of the market and the
product positively influence these criteria. Thederacteristics are the basis for the
evaluation framework. Also the impact of the diéfietr design choices on the criteria is
investigated, which is the basis for the decisiaakimg about the design of the tradable
permits system. Each criterion is analysed in arsgp chapter, so the analysis has a sin-
gle-dimensional point of view.

Section two: Practice

In the second part some current experiences wigheimentation of tradable permits are
investigated (empirical analysis). This analysisvides probably new insights for the
framework, like other factors that also influenbe tsuccessfulness of a tradable permit
system. The empirical analysis is performed byaadiure analysis of ex-ante and ex-post
evaluation reports and interviews with experts (k@ean overview Appendix B). The
cases that are analysed are milk quota and caibgie emission trading. Carbon diox-
ide emission trading is chosen, because this tgasipstem is recently implemented. This
makes it easier to find experts to be interviewed a lot of information about the imple-
mentation process is available. A disadvantag@éefanalysis of carbon dioxide emission
trading is that the effects of the trade are netblé yet. Therefore the system of milk
guota will be analysed; this system was implemegteglears ago, so the consequences of
the implementation are clear. On the other hamdlitbe more difficult to find informa-
tion about the implementation process, so thisrmédion will not be complete. The fol-
lowing questions are answered to analyse thess:case
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* How are the basic conditions (buyers and sellersirgentive to trade and a trad-
able product) fulfilled?

* What are the characteristics of the market andgheduct and how is dealt with
the imperfections?

* What did the decision-making process look like?

* Which design choices have been made and why?

* What were the consequences of the implementatitraddible permits: was the
implementation a success or not?

* What are the lessons for further analyses or faurticases?

The next step is to construct the ex ante evalndteonework, based on the characteristics
found in section one and the insights of the erogir@nalyses. This framework provides a
guideline to assess the potential successfulneasnefiv case where tradable permits are
considered to be implemented and it can supportjtivernment to decide about whether
or not implementing tradable permits in a speaése.

The evaluation framework is used to assess thenpaitesuccessfulness of tradable per-
mits in two new cases. First is chosen to applyftamework on tradable business area
permits. This case is chosen, because the Dutclistdinof Environment has already

shown her interest in the possibilities of traddilsiness area permits, while there is no
experience with this application of tradable pesniit any other country. So, the govern-
ment has no idea if tradable business area pehaits potential to become successful.
Secondly is chosen to apply the framework on trededater quality permits. This case is

chosen, because the Dutch Ministry of Transpomatiod Water-management has also
shown her interest. There are some studies whelpasitive about the implementation of

tradable water quality permits in the Netherlands)e tradable permits to control the wa-

ter-pollution have generally not been very sucedsaefother countries (Hahn and Hester,

1989).

Finally some conclusions and recommendations fergbvernment and for further re-
search are formulated.

Previousresearch

Many studies about tradable permits have been ipeeid and also ex ante evaluation
methods exist. Sorrel and Skea (1999) and MDW (R@0ine up with a list of criteria
when emission trading is most likely to be sucadgsivhen choosing to implement trad-
able permits’) and a list of key choices for polagsign (‘what are the building blocks for
creating tradable permits’). MDW'’s study is relevéor any trading system to be intro-
duced, while Sorrel and Skea’s list is relevantdaorission trading only. Van Der Kolk
Advies et. al. (2006) have performed an ex antduatian of the NQ emission trade,
where they focus on juridical aspects, possiblecat$f costs and benefits. However, this
ex ante evaluation is very product specific andas usable for other applications. The
study does not consider the design choices anfattaf the market and the product of
NOywould be suitabléor the implementation of tradable permits.
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What makes this research different is the fact tivase researches focus mostly on feasi-
bility and efficiency, while this research will algonsider the other two pillars of sustain-
able development (ecological effectiveness andasqestice) as well. Another difference
is that Sorrel and Skea (1999) and MDW (2001) dallgaconsider the consequences of
the possible ways to implement tradable permite (tbsign choices), while this study
will.

Scope

The framework, which will be developed to assesstiwr tradable permits are a suitable
instrument to apply on a certain case or not, bellbased on the insights from the three
perspectives of sustainable development: econoffficiemcy, ecological effectiveness
and social justice. The attainability and feasipibf the implementation of tradable per-
mits will not be taken into account in this reséarglso very little attention is paid to the
juridical implications of the implementation of dable permits in a new case.

1.9 OUTLINE OF THIS THESIS

This thesis consists of eight chapters. In chaptersome practical issues are discussed
and the design choices of tradable permits areusésd in detail (question one). Then
each of the chapters three, four and five deals @ne of the criteria for successful policy:
economic efficiency, ecological effectiveness anda justice. In these chapters both the
impact of the design choices on the successfulfggssstion one) and the characteristics
that positively influence the successfulness (qoestvo) are discussed. In chapter six the
practical side of tradable permits is analysedpésforming an empirical study to analyse
the success and fail factors of attempts to imptertradable permits. This analysis might
provide new insights for the design of the framdwiar answering question number four
(chapter seven). In the same chapter the framewoused to analyse whether tradable
permits can be applied successfully in two new gasadable business area permits and
water permits (question five). Finally chapter eighovides conclusions and recommen-
dations. This structure is shown in figure 2 onrib&t page.
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Chapter 1: introduction

&

Chapter 2: design choices
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l Practice
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Figure 2: Thesisstructure
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2. DESIGN CHOICES

When implementing tradable permits the first stefole the trade can start is to make
sure that several practical conditions (the basiitions), in order to develop a market,
will be met. These issues are relevant for all $ypepermit trading systems, so they are
design-independent. The basic conditions are dsscum paragraph one.

The next step before the trade can start is tgydebe system of tradable permits, because
there are different options for implementing a egstof tradable permits (the design
choices). This chapter investigates, in a desgaptvay, all design choices: the different
options for the trading system, the level of pespiine allocation of permits, the possibil-
ity to bank or borrow, the monitoring and sancti@nsystem, the lifetime and the institu-
tional structure (paragraph two till eight). Paeggr nine provides conclusions for further
analyses.

2.1 BASIC CONDITIONS

The first step before the trade can start is toarsake that the basic conditions for a trad-
ing market are fulfilled, which are necessary ctinds in order to develop a market. This
means there should be buyers and sellers, a teagatdiuct and an incentive for the buy-
ers and sellers to trade that product.

The first condition is met when there are poteniayers and sellers, which will be the
firms that currently produce or emit. In some casefsall producing or emitting compa-

nies will join the trade, when some companies vdtieive a dispensation. The fact that
there should be buyers and sellers is a basic tondbut how many and which compa-

nies will join the trade is a design choice and b discussed later on.

Secondly, the tradability of the product shouldvréten down in regulation. To do so,
the current policy should be taken into account iimeécessary adjusted. In order to de-
velop a market the permits should be suitable remmdfer to others (the permit should be
tradable). For example in the Netherlands, accgrtbnarticle 3:83(3) BW tradability of
‘other rights’ than ownership, limited rights andim rights’ is excluded, unless the legis-
lation does allow tradability (MDW, 2000). Also peits which are associated to a person
(like certificates) are not transferable to othersons and permits which are associated to
a case, (like a building permit) can in the Netiweds not be transferred without the case
(MDW, 2001). If the permits are not tradable acauogdto the Dutch legislation, this
should be adjusted. Also essential for a tradatddyrt is that a tradable unit is defined to
make the emission or production measurable and bigaious, which is not always easy
to do. Examples of current tradable units are kg, kg of fish, tons of carbon dioxide
or grams of NQ per tons of production.

Thirdly, the incentive to trade should be providigda scarcity of permits, because a mar-
ket does not function without a price and a prioesinot function without a scarcity.
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Therefore, the total number of allocated permitsusthbe smaller than the expected emis-
sion level or production level (DHV et. al., 200Wyithout a scarcity of permits no price
for the permits will come into existence and thiee participants will not have an incen-
tive to trade(Commissie C@handel, 2002). The fact that there should be acigeof
permits is a basic condition, but the definitiontbé exact level of permits is a design
choice and will be discussed later on. Also sugiititechnological measures should be
available for the participants in the near futuseréduce their production or emissions
(Commissie C@handel, 2002; Klooster, et. al., 2007), becausbawi innovation hardly
any trading will take place. A market might be vestgtic, because the participants might
have taken reduction measures recently. If theeelitte possibilities for innovation
measures available, the government can try to fimuesearch and development by ex-
tra subsidies.

2.2 TRADING SYSTEM

Before the trading can start the trading systemtrhasdefined. There are two different
systems for trading the permits: cap-and-tradetatthble reductions.

The cap and trade approach is, also internatignidey most common approach for trad-
able permits. For example, it is used for milk @ahanure quota and G@missions
trading. This approach means that an aggregatettéifye cap) for the total amount of
production or emission, which is allowed by all gweers, is set by the government. This
cap is then divided to all individual producers,emn the total amount of these individual
limits is equal to the target level. The producams allowed to trade amongst themselves
to determine which producer actually emits theltptdlution load. If the individual pro-
duction is above the individual limit, reduction buying extra credits is necessary. If
every producer does not produce more than heawedl to, the total produced or emitted
amount will never exceed the cap.

The tradable reduction approach is based on aibadel companies. The baseline can be
set collectively (‘Performance standard based mgiylior individually (‘Baseline-and-
credit trading’) (Eco-consult, 2001). The system Nf,-emission is an example of trad-
able reduction. The baseline gives a maximum feretmission or production per unit ac-
tivity (like production volume, added value or tamount of energy used). For example
the NQ-emission rate is expressed in grams,N@ission per gigajoule (GJ) or per tons
product. Thus, the total amount of production orssinn depends on the baseline and the
level of activity, which implies that it has a @& cap. If a participant has a NO
emission rate lower than the performance rate €duces the rate by taking innovation
measures), the participant can sell those perimit@.tradable reductions market an active
initial allocation of permits is not necessary, &gse the initial allocation is determined by
the performance standard rate in relation to tmeeatiperformances of the companies.

The choice for a tradable reductions or a cap etktapproach depends on the goal to be
achieved by tradable permits. It is not the casé ¢the of the methods is more applicable
in case of a certain product or method.
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2.3 LEVEL OF PERMITS

After the choice of a trading system, the governnmeunst set the baseline or the aggregate
target. Setting the optimal target can be venyidift, but also very important for the suc-
cessfulness of the trade. The level of permitshea necessary (technical or natural) or a
desired (established) target. In case of a negedsahnical target (for example the
amount of radio-frequencies), the definition of theet is very unambiguous, because the
limit simply cannot be exceeded. The definitioraafiecessary natural target (for example
the amount of fish which is allowed to be caugm) ¢he definition of an established tar-
get (like the limitation of the emission of carbdioxide) is often more difficult and am-
biguous. The definition can be based on ecologiesilience or on neoclassical econom-
ics, but measurement and information problems makemplex to define the optimal
level of permits. Often the actors do not agreeuatite information provided as the basis
for setting the target (the information is contdstee paragraph 6.4) or several researches
(for example about the current level of fish in #e&) contradict. Therefore the definition
of the level of permits is often a political chaice

2.4 INITIAL ALLOCATION

In case of a tradable reductions market with aectile target (performance standard
based trading) an active initial allocation of pasns not necessary, because the initial
allocation is determined by the performance stahdate and is equal for all participants.
In case of a cap and trade approach or a tradedletions market with an individual tar-
get (baseline-and-credit trading) the permits niesallocated to the participating compa-
nies, which is perhaps the most controversial dsplea tradable-permits system. There
are four possible methods for allocating initiatigements. The first two, random access
(lotteries) and first come - first served are sbgiatified, but they will not be taken into
account: they are not common for allocating traelgg@rmits and they do not contribute to
ecological effectiveness and economic efficien@gduse they do not provide in immedi-
ate incentive to innovate and the government hasamrol over the distribution. The
other two methods are the most common for allogatiadable permits, auctioning and
allocation based upon eligibility criteria (Tietearg, 2003). Auctioning (also known as
the primary market) means that the permits are teolde actor with the highest bid. Allo-
cation based on several criteria is known as ‘di@hdring’. The government could allo-
cate permits on the basis of past usage, some meakoutput, existing regulatory re-
guirements or to politically favoured groups. ESply allocation based on historic use is
very common, for example milk-quota and the carldavxide are allocated with this
method.

2.5 TYPE OF PERMITS

Either stock or flow permits can be allocated. 8wfl permit refers to a rate measure,
where the time is explicit (e.g. tons/year) or teamcentration measure where the time
dimension is incorporated in the averaging peried).(hourly average). These permits
may be valid for a finite period of time, where tight of use expires at the end of a cer-
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tain period, or indefinite, where no terminatioriedes defined (Sorrel and Skea, 1999). If
a participant sells some of his permits, the buyiélrreceive the right to produce or emit
that certain amount per year during the lifetimehaf permits. If a participant has a sur-
plus of permits, but thinks he needs all his pesmixt year, he can offer his permits for
lease to other participants.

Alternatively, a stock permits refers to total qtiges (e.g. tons of production or emis-

sion). The participant could be allocated a certaimount of permits each time period,

with each permit worth a certain amount of produtior emission. Every time period, the

participants will receive new permits. The key @iffnce between the two types is that
stock permits are used up as they are appliedctrtain quantity of production or emis-

sions, while flow permits are not. Stock permitdl @eplete unless they are renewed peri-
odically, while flow permits will not (Sorrel anck8a, 1999).

2.6 BANKING AND BORROWING

Also a decision must be made about allowing theigigants to bank and/or borrow or
not. Banking means allowing participants to savemits for use or sale in subsequent
years. In case of banking the flexibility of thesem will be higher and participants can
implement a long-term strategy. For the participamtrisk of banking might be the fact
that the government will lower the amount of peanfor example under the Acid Rain
Program (US program to control sulphur dioxide esmiss from power station), unused
permits may be banked for use in subsequent y#emeby giving an extra dimension of
flexibility (Sorrel and Skea, 1999).

The allowance to borrow means that the actors cerolw permits from subsequent us-
age. If a participant knows that he will use lessgts than his cap next year, he can use
borrowing to use those permits this year (Sorrel 8kea, 1999). If borrowing is allowed,
a maximum level of borrowed permits or a maximakdion can be set.

2.7 MONITORING AND SANCTIONING

In order to make sure that the producers don’'t ycednore than they are allowed, moni-
toring and sanctioning is essential. Only effectreenpliance rules can guarantee the ef-
fectiveness and efficiency of the system. Howeaerade-off may be necessary between
the effectiveness of enforcement and its costsreTagee many different design choices to
be made when implementing a monitoring and sanaiipsaystem. How to monitor will
often depend on the product or emission. The diesign choice to be made is if only the
participants of the trade will be monitored, ondn-participating companies will be moni-
tored as well. Secondly, the level of sanctionsnfmm-compliance must be defined. Lastly,
the sanctions can be given to individual partictpan to a bigger group.
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2.8 INSTITUTIONAL STRUCTURE

Complex systems, like tradable permits, need ditutisnal structure that coordinates the
positions, relations and behaviour of the partié® wperate within the system and are
owner of it (Koppenjan and Groenewegen J., 2006puwA the definition of institutionali-
sation is little consensus within the scientifieroaunity. Goodin (1996) defines it as the
process through which organisations and procedacgsire value and stability. Institu-
tions can be defined as structures and mechanismsarial order which steer behaviour
within a society.

Before the permit trading can start, first the iearivho join the trading program must be
defined (definition of the boundaries). Ostrom (@PMentions that ‘individuals or house-
holds who have the right to withdraw resource ufasn the common pool resource must
be clearly defined, as must the boundaries of timencon pool resource itself’. The Euro-
pean carbon dioxide trading system covers onlyhis@vy industry and not all emitting

parties.

Also there should be decided if third parties di@ased to step into the market. In princi-
ple, emission trading can operate on the basislatiebal agreements between individual
participants. However, if third parties are allowedenter the market this will result in a
much richer set of institutional arrangements actdra. Other parties might step into the
tradable permit market, because they see a pagstbiimake profit by buying and selling
permits. These include: brokers (identifying anchage possible trades), auction houses
(dealing with both publicly distributed permits atibse offered for sale privately), future
markets (lowering risks by creating stability otgne) private equity companies, inter-
mediates, speculators, re-bundling companies aagk leompanies. Also environmental
groups might purchase permits (Sorrel and Ske&9)199 the Dutch C@trade, third par-
ties are allowed to buy permits, while in the N€de, only the emitting participants are
allowed to buy permits (Ministerie van VROM, 2008).

The third institutional issue to be defined is whauthorities will be appointed to organ-
ise the trade. According to MDW (2001) and Broueeral. (2001) a registration and con-
trolling organisation (central administration) skibbe appointed, which will be responsi-
ble for distribution, registration in case of tradentrol and recall of permits. In practise
this means that this organisation will register ynr|ansactions. This supervising author-
ity can be a ministry, agency or independent padhsyitute. An example of a new author-
ity in the field of tradable permits is the NEAgthNetherlands Emission Authority, which
regulates and controls the Dutch carbon dioxide ld@g trade (NEA, 2008). Secondly,

Ostrom (1990) suggests that trading partners agid dfficials should have rapid access to
low costs arenas to resolve conflicts. An indepahdenflict authority can be appointed
in order to deal with the parties’ conflicts.

If the government appoints many parties who jomttiading program, allows third parties
to enter the trade and appoints and independemb@tyt the government should be aware
that the institutional structure of the tradablenmie market will change. It will result in a

much richer set of institutional arrangements actdra, so the government will probably
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have less overview and thus less influence on tuden and the participants (according to
Mark van Twist, Berenschot).

2.9 CONCLUSIONS FOR FURTHER ANALYSES

Before starting the trade the following basic ctinds need to be taken care of: there
should be buyers and sellers, a scarcity of permiifficient innovation measures, the
permits should be tradable and a tradable unitldizaidefined.

The next step before the trade can start is to rtekéollowing design choices:

» Trading system: tradable reductions or cap ancktrad

» Level of permits: definition of aggregate cap @nstard performance rate;

« Initial allocation: auctioning or grandfathering;

» Lifetime of the permits: stock or flow (for a fieitor infinite period) permits;

» Banking and borrowing: to allow or not allow bardiand/or borrowing;

* Monitoring: to monitor participants only or thirduies too;

» Sanctioning: collective or individual sanctioningdawhat will be the level of
sanctions;

* Institutional structure: to allow third parties eéater or not, how many parties join
the trade (define boundaries) and define whichaxitibs need to be appointed.

If the basic conditions are fulfilled, all tradingles are defined, the institutions are ap-
pointed and every participant has received thalrpermits, the trade can start.

Each choice has its advantages and disadvantadesoatributes differently to ecological
effectiveness, social justice and/or the econorfficiency and thus to the chance of a
successful implementation of tradable permits. Tilsbe explained in the coming three
chapters, from a single-dimensional and theorepeatt of view. This analysis can sup-
port the decision-making about the design choices.
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3. ECONOMIC EFFICIENCY

This chapter will discuss the first criterion totglenine whether a policy instrument will
have potential to be successful or not: econonficieficy. The assumption of an efficient
market is known from thileoclassical Economics school of thought, which assumes that
actors are substantive rational and able to cakaba ante optimal positions. Neoclassical
economics assumes potentially efficient markets aadsequently, a role for government
to intervene only in cases of market failures argk®t imperfections (public goods, natu-
ral monopolies and externalities). Neoclassicaheaacs assumes that markets function
perfectly; the signalling function of prices is rdisturbed and no transaction costs exist
(Groenewegen, 2001; Groenewegen and Correlje, 2007)

However, in the world oNew Institutional Economics (the second economic school of
thought) actors are considered to be bounded in rhigonality, because the environment
prevents them from doing so. New institutional emoits attempts to extend economics
by focusing on the social and legal norms and ridasunderlie economic activity. In the
world of new institutional economics, TransactioosCEconomics can be considered the
core, because transaction costs can prevent aoctongernalize the externalities, which
calls for government intervention. The governmémdwd only act when the social bene-
fits of intervention are higher than social cogisgenewegen and Correljé, 2007). Impor-
tant new institutional economists are Williamson &strom.

Neoclassical and new institutional economics calabelled as “mainstream economics”.
Both approaches are based on an individualistiitantan conceptualization of the actors
(Groenewegen, 2001; Groenewegen and Correljé, 28@0classical economics and new
institutional economics are the basis for this #drednext two chapters.

In the first four paragraphs several theories heldistinguish the characteristics that in-
fluence the economic efficiency. According to nagsical economics a market will be
more efficient in case of a perfect competition,iakihis discussed in paragraph one. In
order to judge the economic efficiency the followieconomic criteria can be distin-
guished: cost-effectiveness, dynamic incentivesthadevel of transaction costs (Keudel,
2007). These aspects are discussed in paragraphshinge, and four. The effects of the
design choices on economic efficiency are discuss@dragraph five. Finally paragraph
six provides the conclusions for further analyses.

3.1 PERFECT COMPETITION

It is important for the efficiency of tradable petsrthat the market suffices the character-
istics of a perfect competition. Perfect competitis a market in which no producer or
consumer has the power to influence prices anddvimald to a completely efficient out-

come. The theoretical model of perfect competitiais the following assumptions (Plug,

et. al., 2003):
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In order to start the trading between the diffengatticipants there should be sufficient
participants (Klooster, 2007). The market shouldaheatomistic market, which is a mar-
ket in which there are a large number of small poeds and consumeos a given mar-
ket, each so small that its actions have no sicaniti impact on others. In case of an atom-
istic market, firms are price takers, meaning that market sets the price that they must
choose (each individual producer or client has eciding influence on the price of the
product). Many buyers and sellers will prevent tbae party has market power. If one
firm has market power, it can prevent the tradiygtesm from coming to the least-cost so-
lution (Hahn, 1984). Concentrations of permits aé source and/or price fixing agree-
ments between sources will lower the efficiencyhaf market because it lowers the num-
ber of potential trading partners for some sourtedividual buyers and sellers must act
independently, in order to prevent groups of buyerd/or sellers coming together with a
view to changing the market price (collusion ortels). European competition law forbids
this, but monitoring and sanctioning on this pasmecessary.

The second assumption is that every company shad free and immediate entry- and
exit possibilities without high costs. These rules make sure thatyeeompany who
wishes to enter or exit the tradable permit markat do so. High barriers for firms to en-
ter a market are for example investment costs awrdsing costs. High barriers for
firms to exit a market include high asset spegifieestments, which are investments (like
factories, fishing boats) that are very specifi@atparticular situation and cannot be rede-
ployed for another situation. For instance, periatgadio-frequencies are tradable (Min-
isterie van Economische Zaken, 2005), but tradinthe permits hardly takes place, be-
cause it is very difficult to enter and exit therked for radio making, which hampers the
trade. The investment costs are very high and Bpdor radio making. The investment
costs are not only the costs for a radio studiontore important are all costs of building
the name of the radio channel, by previous margetampaigns.

Thirdly, each producer or client should have peréar complete informatiorall relevant
information about the market and the product, lkee, availability and quality of a
product or service must be immediately and easitessible for everyone, without high
costs. This is necessary information for the pguaiats of the trade, when they are decid-
ing if they will buy or sell their permits.

In practice not every assumption will be fulfillethe ideal situation of perfect competi-

tion will barely or never be reality. Often the pembetween sellers is divided unequally
and a small group of producers has market poweraamdost markets there is informa-

tion-asymmetry between buyers and sellers. Thederfablock the ideal situation of the

perfect market (Plug, et. al., 2003). The governnneust try to achieve these principles as
much as possible. Sometimes, she can influence themaking extra measures or by
choosing a certain allocation or trading method.
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3.2 COST-EFFECTIVENESS

The next criterion to judge the economic efficienfya tradable permit market is the cost-
effectiveness. Cost-effectiveness requires thaedgtermined ecological objective will be
achieved at least cost.

MAC; ,

MAC;

0 = Eq
Figure 3: Cost-effectiveness (K eudel, 2007)

Figure 3 shows that in theory a permit trading esystautomatically guarantees cost-
effectiveness, in case of a scarcity of permitschEparticipant compares his marginal
abatement costs (MAG) and the permit price (z). In order to make siva the firms
know the current permit price, a transparent mafjgetfect and complete information for
everyong is necessary. As long as the permit price excdegisnarginal abatement costs,
the emitter would abate emissions. If the margmiahtement costs exceed the permit
price, the emitter would cover his emissions wigmmpits which he will purchase on the
market. The emitter thus produces quantity E aptiiat where MAC = z. This is true for
all emitters, thus all emitters will produce withA@ = z. The reduction measures will dif-
fer in cost-efficiency so the marginal abatemerstsavill differ for each participant. Each
participant makes an individual decision about Wwhetto purchase permits, or to abate
and sell permits, so the absolute levels of emissare different for all participants. The
achievement of the predetermined objectives isgabdry, so each source compares the
individual abatement costs and the available pliacgoermits and makes an autonomous
decision regarding implemented measures (Keud@l7 20

Tradable permits can be more cost-effective thaergbolicy instruments, if there are dif-
ferences in the cost-effectiveness between thectiedtumeasures of the participants of the
trade. If the differences of the marginal abatencarsts are small, no advantage will be
achieved compared with other policy instrumentsni@assie C@-handel, 2002).
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3.3 DYNAMIC EFFICIENCY

A crucial economic concern is whether tradable pssrprovide an incentive for partici-
pants to install newer and better (meaning lestutad) technologies (dynamic effi-
ciency). The incentive to invest in new technolsgian be characterised by the cost sav-
ings resulting for innovative participants. Redons lead to a surplus of permits; these
can be sold on the market and thus overcompernsatexppenses for the abatement tech-
nology. But this will only work in case of a growgrscarcity of permits on the market, be-
cause otherwise there is no necessity for the fiomisvest in innovation. In case of a very
static market (for example because the participamggt have taken reduction measures
recently) the only option to achieve the target Mdae to decrease the production, which
can be very undesirable. Another influencing fadsothe_number of buyers and sellers
joining the trade. If more firms join the trade, mdirms have the possibility to innovate,
so the higher will be the dynamic efficiency.

The advantage of innovation is illustrated in figdr below. The new technology reduces
the marginal abatement costs of the concerned sdahift fromMAGC, to MAC,;). Again,
the emitter compares the permit prigewith the MAC and produces at the point where
MAC = Z,. Before the technical innovation, the emitter sopermits for the emissions
from O toE ' (pointB). The innovation results in lowdAC,. The same emission leVEl

is achieved at lower abatement costs (cost sawrBC). And the participant has an in-
centive to abate more, because the equivalenegbehmit price £and theMAC ; is real-
ised at poinD. The surplus of permit&(" to E ') can be sold on the market. The financial
benefit gained by selling surplus permis"OBE ') is higher than the additional abate-
ment costs € "DCE ') by DBC. The total incentive to abate is thus indicatedABC +
DBC = DBA(Keudel, 2007).
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Figure 4: Dynamic efficiency (Keudel, 2007)

If all participants adopt new technologies, the dathfor additional permits and thus the
price Zo may decreaseZ() as the supply increases. This would result ioveel, but still
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positive, incentive to invest in new technologikshe number of emitters is high, the in-

novation of a ‘small’ emitter would not influencleet price noticeable. Additionally, this

effect might be lowered or even overcompensatethéyffects of economic growth or of

an increasing number in emitters. Finally, theltataount of permits and thus the amount
of discharges may be decreasing over time as & mdquolitical or ecological reasons. In

the long term, this would also create the incentivennovate as a result of higher prices
(Keudel, 2007).

The Dutch dairy market is an example of a dynarfiicient market, because many reduc-
tion measures have been taken since the introduofionilk quota in the Netherlands in
the 1980’s. The target level of 10 percent lowantthe previous year was achieved and a
lot of trading took place between the milk prodsc@ihe number of dairy farms has more
than halved, the average production per cow haslddurom 4000 kg to 8000 kg per
year and the average production has doubled tovarage of 398600 litres of milk per
farm per year (Agricultural Economics Researchitutst, 2002; Centraal Bureau voor de
Statistiek, 2000).

3.4 TRANSACTION COSTS

Transaction costs, as initially explained by Cod$87), are the margin between the buy-
ing and selling price of a commodity in a given kedy for both the participants of the
trade and the government. So, transaction cosksdedhe costs for the trading, but also
the costs for the installation and the maintaimghe trading system (Commissie €0
handel, 2002). Three potential sources of transactdsts can be identified in the tradable
permit markets. First there are costs for searchiaformation, because potential buyers
and sellers need to find each other. Secondly thexecosts for bargaining and decision-
making, which are made during the negotiationg bkoker- or insurance costs. Thirdly
there will be costs for monitoring and enforcemevtijch will be paid by the government
instead of the negotiators (Stavins, 1995).

The level of transaction costs depends on thed§ilee market. If the market is small and
the trade is limited, the transaction costs camabge. If the market is large and a lot of
trading takes place, the transaction costs wiltdbatively small (Commissie C&handel,
2002).

Thus the specific design of the trading systemuéarfces the level and structure of trans-
action costs (Keudel, 2007), while the level amrdcttire of transaction costs, in turn, in-
fluence the general functioning and the efficierdya permit trading system. Stavins
(1995) investigated the effects of transaction £@st the performance of markets. He
concludes that that low or even zero trading agtiwiin permit trading systems are, in
most cases caused by too high transaction costhgdevel of transaction costs hampers
permit trading activities and thus the efficiendyadradable permit market. The lower the
transaction costs, the more efficient will be tharket.

33



Designing an ex ante evaluation framework to asgesgmplementation of tradable permits

3.5 DESIGN CHOICES

In this paragraph the influence of the design ad®ion the economic efficiency will be
analysed. Only the influence on economic efficiemglyf be analysed: ecological effec-
tiveness and social justice will not be taken tcount.

Choice of atrading system

If the government chooses for a tradable reductappsoach everyone can operate on the
market, as long as a participant does not exceegdhformance standard rate. A system
of tradable reductions can deal well with a growmarket; companies who perform ac-
cording to the performance standard rate can exg@idproduction, without buying ex-
tra permits.

Entering a tradable reduction market is easier #naering a cap and trade market, be-
cause in the last case the entering party is depermeh buying new rights from other par-
ties. Another difference is that the government easily make the performance standard
rate stricter if necessary, so there is no negefsitthe government to buy the permits
(Brouwer et. al., 2001).

Leve of permits

A scarcity of permits does positively influence tast-effectiveness and the dynamic ef-
ficiency of a sector, because it stimulates innovatOne of the reasons why sulphur trad-
ing failed in the UK was that the target definedthg government was set too low. It
would be met without extra measures anyway, s@#réacipants had no incentive to in-

novate (Skea, 1999). However, a very strict targiegtht hamper the economic develop-
ment of a sector, so is not very desirable either.

According to neoclassical economics the optimatl®f permits should be defined as fol-
lows: the optimal level of emission or productienattained when the marginal environ-
mental damagedvD) of the pollution equal the marginal abatement<@dAC), both
depending on the emission or production leeAt this point, the sum of damage costs
and abatement costs is at the minim@)( The total amount of permits issued should be
equal to the target level, in order to achievedb@ogical target, which is shown in figure
5 on the next page (Keudel, 2007).
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Figure5: Optimal level of permits (Keudel, 2007)

However, in reality it is very complex to determitie optimal level of targets using this
method. It is very complex to determine exactly tharginal damages and the marginal
abatement costs curve, due to measurement andniation problems. The theory also
assumes these optima to be static, while in retligy are dynamic. Technological pro-
gress, for example, can change the conditions hadmtarginal cost curves (Keudel,
2007).

Initial allocation

Auctioning contributes to cost-effectiveness, beeathe firms, who have the highest re-
duction costs, are willing to pay the highest miter the rights to produce (Cramtona et.
al.,, 2002; MDW, 2001; Tietenberg, 2003). On theeothand, in case of auctioning big
and rich firms might buy all the permits. This wadlwer the number of buyers and sellers,
which makes the market less efficient (see pardggab).

A problem of grandfathering based on historic usaginat it may penalize participants
that have taken reduction measures in the pastefidie grandfathering based on historic
usage may promote inefficient behaviour. When thtal allocation is based upon his-
toric use and users are aware of this aspect iarm@dy an incentive to inflate historic use
(to qualify for a larger initial allocation) is ated (Berland et. al., 2001), so firms can
show strategic behaviour. On the other hand is @rplethat the administrative costs for
grandfathering method will be lower.

Type of permits

Stock permits are allocated for each time periodthg lifetime of stock permits is often
short. The lifetime of flow permits can be finitghere the right of use expires at the end
of a certain (short or long) period, or indefinitehere no termination date is defined. A
stable policy environment is necessary for theigipeints’ support in order to guarantee
planning reliability for all participants. It is &sntial that the participants have confidence
in the stability for a reasonable period of timexcertainty about the future cap or the fu-
ture costs of reduction measures will influenceiliéngness to buy or sell permits and
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to take reduction measures and thus the efficientye trade, because the participants are
not sure about the value of the permits. This alnper the trade. The longer the lifetime
of the permits, the less uncertainty, the morecigffit will be the participants decisions
(Bunte, 2007). The participants will only supportrading system, which allows them to
plan without uncertainties caused by the desigerdfore participants should be informed
about all relevant elements of the trading systergulations should be consistent over
time and market interference by the government rhesis predictable as possible, in or-
der to prevent disturbing the market and damadiegtoducers.

Banking and borrowing

Banking will make the market for tradable permitsrenflexible, because it provides the
participants the opportunity to follow a long-testrategy. Borrowing will also provide
flexibility for the participants, because the pesmwvhich are expected to not be used in
the following years can be used by the participahtsady.

Banking and borrowing also provides companies thgodunity to speculate on the per-
mit price. When price increases or decreases grectd, permits can be sold or bought
to increase the company’s profit.

M onitoring and sanctioning

Monitoring and sanctioning is necessary, othentige predetermined objective will not
be achieved. If a policy instrument is not effeetiit will not be efficient either. A moni-
toring and sanctioning system is efficient if thests of monitoring and sanctioning are as
low as possible. The government can lower the rodng costs due to self check by the
participants. The government can provide an ingerfor the participants to monitor each
other by sanctioning a group instead of individpatticipants. A similar, well function-
ing, monitoring and enforcement system is implemérni the Dutch fisheries nowadays.
This system is based on the allocation of rights ¢woup of fishermen. In case of exceed-
ing by a member of the group a sanction (like takey permits plus a fine) is given to
the whole group. That is why it is important foetbollective to check each other (Brou-
wer et. al., 2001).

Institutional structure

The more parties joining the trade, the higher bdlthe number of buyers and sellers. In
that case the possibilities for reduction measwiéisoe higher, so the bigger will be the
chance for cheap reduction possibilities (Bunt€720so the more efficient will be the
market of tradable permits.

Transaction costs can be reduced if third partiles,brokers, are allowed to step into the
market (Stavins, 1995; Brouwer et. al., 2001). Brskcan reduce the transaction costs of
search and information. They will produce inforroatabout firms’ pollution-control op-
tions and potential trading partners, and thus gedutransaction costs, while absorbing
some as fees. For example in the established sutjibxide (SQ) trading program in the
United States of America under the Clean Air Aceaniments of 1990, there is a substan-
tial role for brokers for consulting with electricatilities to help them understand their
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options. Brokerage firms maintain computer modedsduto predict the supply and de-
mand for permits to provide forecasting for ug@gi(Stavins, 1995). If third parties will
step into the market this will influence the tragisystem, because a total different market
with total different parties will come into existan This may cause a certain resilience to
deal with uncertain situations.

3.6 CONCLUSIONS FOR FURTHER ANALYSES

Based on an analysis of the economic efficienciadfable permits, the following condi-
tions which influence the economic efficiency ahdg the potential contribution to sus-
tainable development in a new case, can been define

» Buyers and sellers;
e Transparency;
* Entry and exit rules.

These characteristics will be used in the framework

Also is discussed how the design choices contritueeonomic efficiency. This informa-
tion can be used as input to support the decisiakimy process about the design-choices.
However, the decision about the design of a tradaimit system cannot be based on
economic efficiency only, because in order to msike that the design of a tradable per-
mit system contributes to sustainable developrmeaiogical effectiveness and social jus-
tice should be taken into account as well.
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4. ECOLOGICAL EFFECTIVENESS

Policy is to aspire the realisation of a certaialgeith certain instruments in a given lim-
ited time. A policy instrument can be used by atorm¢o achieve that specific goal
(Hoogerwerf, 1984). Effectiveness means whethesl@ypinstrument is able to achieve a
predetermined objective and is the second criteigodetermine whether a policy instru-
ment might be successful or not. As mentioned @éitiiroduction of this thesis, tradable
permits are a very effective policy instrument: theget set on macro-level is fixed by the
total number of allocated permits and cannot beeeded (Keudel, 2007). However, gen-
erally spoken the ecological effectiveness carnrbigdd if:

* The traded product is not homogeneous. In that itassnot be guaranteed that
an increase in production or emission by a purdgasource is equal to the de-
crease of production or emission through the redndf the selling source;

» The total amount of allocated permits is highemtlize optimal level of permits
(from an ecological resilience point of view). hmat case the ecological target will
not be achieved. If there is hardly a scarcity efnpits the prices of the permits
will be low, which will give the companies no inds® to innovate;

* Firms can produce more than they are allowed tordatgy to their amount of
permits. In order to prevent this monitoring isergsl.

Paragraph one deals with the homogeneity of thiettgroduct. The level of permits and
monitoring are design choices, so these, and ther atesign choices, are discussed in
paragraph two. Paragraph three provides conclusions

4.1 HOMOGENEITY

The ecological target will only be achieved if theded product is homogeneoti#omo-
geneity means that goods are perfect substitutese is no product differentiation for all
users (in time and space), so all firms producenoit an identical product: every unit of
emission or production has the same ecological a2 is an example of a homoge-
neous product, because neither the source (pldeanigsions nor their timing is impor-
tant from an environmental standpoint (Cramtonagakt 2002). Only if the traded units
are homogeneous, the system can guarantee thiattease in production or emission by
a purchasing source is equal to the decrease dliption or emission through the reduc-
tion of the selling source (Keudel, 2007). If theguct is not homogeneous and the time
or location of the emission or production does arathere is a risk that individual trade
will lead to negative consequences at a certaie tima certain location, so the system
will not be effective. For example, a plant closeat sensitive ecosystem may buy many
emission permits and disturb the ecosystem (SaneISkea, 1999).

4.2 DESIGN CHOICES

The following design choices influence the ecolagaffectiveness:
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Choice of thetrading system

The system of tradable reductions has a relatipe @pposite to the fixed cap on macro-
level of the cap and trade approach. In case apaaad trade approach the total produced
or emitted amount will never exceed the cap (assgriiat every producer does not pro-
duce more than he is allowed to). In case of triededxluctions the total amount of pro-
duction or emission depends on the performancelatdrrate and the level of activity,
thus the level of production or emission can vamyg #ghe ecological target might not be
achieved. In case of a desired established tangeistnot desirable, but not a big issue. In
case of a necessary target based on a natural imiéxceeding of the target will nega-
tively influence the ecosystem. In case of a nengdsrget based on a technical limit, it is
not even possible to exceed the limit, so that khba taken into account when choosing
a trading system.

Level of per mits

As mentioned in the introduction of this chaptée main challenge of ecological effec-
tiveness is not whether the target set on macrekleill be achieved or not, but to define
the optimal ecological target. The optimal ecolagievel of production or emissiof)
should be determined based on the ecologicalees#i of an ecosystem. Ecological resil-
ience of an ecosystem can be defined “the capatiy ecosystem to tolerate disturbance
without collapsing into a qualitatively differertage that is controlled by a different set of
processes” (Resilience Alliance, 2008). A resilienbsystem can withstand shocks and
rebuild itself when necessary (Jansen, et. al.7200

An ecosystem is in a dynamic equilibrium if theubps equal to the output. For instance,
the optimal level of production or emission in ayshould be equal to the capacity that
the ecosystem can handle (for example producesmrbpeach year. Defining the optimal
target based on this dynamic equilibrium can in earases be calculable, for example
based on the multiplication rate of fish. In otbases this can be very complex, because it
is hard to calculate the ‘assimilative capacity’anf ecosystem, which is the ability of an
ecosystem to absorb various materials without dlegien of the ecosystem (Cairns,
1999).

The dynamic equilibrium can be disturbed by a Igsgeduction or emission. As long as
the disturbance stays within the limiting valuetloé ecosystem, the ecosystem can pre-
serve or restore the dynamic equilibrium and rensaale, due to an internal feedback
system. When the disturbance is too intense artsl {as long, the ecosystem might be-
come instable and the equilibrium cannot be redtolteis therefore important that the
production or emission stays within the limitingua of the ecosystem. Again, this limit-
ing value can be very difficult to calculate, besauhe information that is available is
theoretical instead of practical.

Initial allocation
Grandfathering provides greater political contreéiothe distributional effects of regula-
tion (Stavins, 1997), which can be positive for dmlogical effectiveness. Grandfather-
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ing also causes the least resistance of the existiorces, because they do not have to pay
for their permits (Brouwer et. al., 2001; Tietertpe2003). If the initial allocation causes
less resistance, the participants will supportsystem of tradable permits, so they will be
more willing to comply with the target.

Auctioning provides an incentive for innovation,chase the firms who can take reduc-
tion-measures will immediately start doing so, heseathen they do not have to buy any
(expensive) permits. This might cause radical s{sgstem change) in the innovation
process. In case of grandfathering every compaauldhreduce for example 10 percent,
which is possible by taking incremental steps otythe short time this does not affect
the ecological system, because the ecologicalttélepel of permits) is fixed. However,
these radical innovations make it possible forgbheernment to lower the ecological tar-
get even more in the future, because they knowthiegpossibilities to innovate exist.

Type of permits

If the permits are allocated for a short periods thill give the government the flexibility

to influence their policy or the cap to take acdoahnew information about environ-

mental damage, public expectations or radical iatiom (Sorrel and Skea, 1999). If the
government has no possibility to decrease the emwiental target in case of new in-
sights, the ecological system would not benefélliat

On the other hand, the participants might not biéngito invest in reduction measures
and might rather wait for a couple of years, beeahgy are not sure about the govern-
ment’s future plans. Current reduction measuresiigluence their future allocation of
permits.

Banking and borrowing

Banking and borrowing do influence the effectiveneta tradable permits system. If the
government allows banking the total level of ensissior production over the whole pe-
riod does not change. If the emissions are lowan the target in a certain year, this cre-
ates the possibility that subsequent annual pramlucir emission exceeds the annual tar-
get. This is why banking is not allowed in the REEIM initiative, which is the Califor-
nian program to control the sulphur dioxide andagien oxides emissions (Sorrel and
Skea, 1999). In case of a desired establishedttdnigas not desirable, but not a big issue.
In case of a necessary target based on a natmigldin exceeding of the target will nega-
tively influence the ecosystem. In case of a neagdsrget based on a technical limit, it is
not even possible to exceed the limit, so that khba taken into account when deciding
about whether to allow banking or borrowing or not.

The same is the case with borrowing. In case themonent allows borrowing, the policy
goal for that certain year will not be achievedt Busubsequent years the emissions or
production will be below the target level. The UBmnsed borrowing, on discounted
bases, in its draft Framework Convention on Clin@oatrol, but it was rejected at Kyoto
for the reason that it brings no environmental gand risks deferring non-compliance
with the environmental obligations (Sorrel and SKE¥09). If the government allows bor-
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rowing she should define a maximum level of borrdwermits or a maximal duration. If
she does not, participants might borrow unlimitednts during many years, causing the
annual target to be exceeded.

Monitoring and sanctioning

As mentioned in the introduction of this chaptergardless of how well any tradable-
permit system is designed, non-compliance can ptetree system from achieving the

ecological objective, as defined in the paragraph. oaf'he absence of an effective and
well-defined monitoring and enforcement systemeawigcentives for non-compliance.

Monitoring and sanctioning is thus necessary, otfser the predetermined objective will

not be achieved. For example, in 1988, the expgmsdive effects of individual transfer-

able quotas in the fishery in the Netherlands ditl materialize due to inadequate en-
forcement (NRCC, 1999).

Enforcement depends also on the technical aliditgetect violations (Tietenberg, 2006),
because technology has played an important rotdétking whether the actual produc-
tions or emission of a firm are within the limifghe technological attainability will differ
per case. Especially in case of non-point sounbgh are sources that do not discharge
pollutants at a precise point, it is hardly possital assign individual accountability for the
resulting pollution, which results in a significanbnitoring problem (Keudel, 2007).

Carbon dioxide emissions are easier to measurentigdinane emissions, because the car-
bon dioxide emission are directly related to thegesof fossil fuels, while methane emis-
sions in the agricultural sector are related to yrfastors, like animal type, food, housing
and the storage of the manure (Brouwer et. al.1 P08 method should be developed to
monitor both the owners of the permits and thelainfirms who do not have any permits.
If the parties can still produce or emit withoutylmg extra permits and without any sanc-
tioning, this will cause that the ecological objeetwill not be achieved.

A successful enforcement programme also requicesefully constructed set of sanctions
for non-compliance. The sanctions need to be ggt énough to create the incentive for
compliance. Penalties need to be higher than tandial benefit from non-compliance to
create the incentive to fulfil the reduction regumients (Keudel, 2007). However, it is not
true that the steepest penalties are the besttigasnalhey are not credible and penalties
that are unrealistically high may not be imposedtHe sulphur dioxide (SO2) trading
program in the United States of America, generatfigsidered a successful tradable per-
mit programme, those found in non-compliance masgtamly pay a substantial financial
penalty, they also must forfeit a sufficient numbéfuture allowances to compensate for
the overuse. It is also possible to allow only &hos compliance to transfer permits (Ti-
etenberg, 2003).

Institutional structure

The ecological target will only be achieved if theundaries of the system of tradable
permits are equal to boundaries of the ecosystdmghameans that all polluters or pro-
ducers in a certain ecosystem should join the tréfda community in Africa makes
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agreements about the amount of fish they are gtwngatch from a certain pool, the
agreements will have no effect if another commuyrityng also close to that pool, does
not comply with those agreements and catches a# fisicas possible from the pool. If
tradable permits are implemented in the Netherlandmcrease the water quality of a
river (or decrease the pollution) cooperation dfugistream countries is necessary, be-
cause the water quality of the Netherlands is Figldpendent on the environmental ac-
tivities in upstream countries. Therefore environtaéeffectiveness can only be guaran-
teed if all upstream countries will join the trade, otherwise the achievement of the eco-
logical objectives could be hampered (Keudel, 200@akage and substitution processes
should be avoided, by preventing that the firmsehiéne possibility to move their facilities
to countries without any regulation in that fiehlicause that would disturb the effective-
ness of tradable permits (Tietenberg, 2006). Anodlivantage of large boundaries of a
trading system is that the number of buyers anérsgining the trade will be large too.
This will increase the economic efficiency.

Appointing a registration and controlling authorityill provide the government more
knowledge about all the transfers of permits, fxaireple about the price, which parties
buy and sell and the number of permits transfeffée. knowledge about who can be very
useful if the government is considering to makeusitpents to the trading system, for ex-
ample when defining a new cap. This may increasetfectiveness of the system.

4.3 CONCLUSIONS FOR FURTHER ANALYSES

Based on an analysis of the ecological effectiveradstradable permits, the following
characteristics that positively influence the egaal effectiveness and thus the potential
contribution to sustainable development in a nesecaan been defined:

* Homogeneous product;
» Technical ability to monitor.

These characteristics will be used in the framework

Also is discussed how the design choices contributecological effectiveness. This in-

formation can be used as input to support the aecimaking process about the design-
choices. However, the decision about the desiga thdable permit system cannot be
based on ecological effectiveness only, becauseder to make sure that the design of a
tradable permit system contributes to sustainableldpment, economic efficiency and

social justice should be taken into account as.well
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5. SOCIAL JUSTICE

The third criterion to determine whether a poliagtrument will be successful or not is
social justice. The principle of tradable permitges contribute to social justice anyhow,
because the polluter-pays-principle is implemenBadluters are going to pay for the right
to produce or emit, instead of having the free Benef exploitation, while the society as
a whole suffers from the negative effects of thpleiation. Implementing tradable per-
mits will make sure that the costs of the negagieironmental externalities are incorpo-
rated (internalised) into the price. The level ofial justice is influenced by some design
choices: the trading system, the initial allocataoxd monitoring and sanctioning (para-
graph one). Paragraph two provides conclusionfuftiner analyses.

5.1 DESIGN CHOICES

The following design choices influence the soaistice:

Trading system

In case of a tradable reductions system the polpags-principle will not be fully imple-
mented. If a company expands its level of activitgan increase its total amount of emis-
sion for free, so the emissions will not be congdieincorporated in the price. In case of a
cap and trade system every emission has a pries iéthe permits were allocated for
free. By using the permits to cover emissions, dbmpany will lose the opportunity to
sell the permit and these opportunity costs willibeorporated in the price (Nentjes,
2000).

Initial allocation

Auctioning of the permits internalizes the negatresironmental externalities and con-
tributes to the polluter-pays-principle, while giéathering does not. In case of auction-
ing, the participants are going to pay for the tighproduce or emit, instead of having the
free benefits of exploitation, while the societyaawhole suffers from the negative effects
of the exploitation. The bonus of this system &t tine revenue from the auctions could be
refunded through tax cuts to citizens. This meaas polluters are effectively buying the
right to pollute from the public.

In case of grandfathering the existing partiest@nrharket often have an advantage, be-
cause they will receive all their permits free bame. New entrants have to buy permits
from the existing parties. In some cases the gawent has some permits left for new en-

trants, but often there are many parties interestatiose permits, while there are only

some permits left.

Monitoring and sanctioning

Monitoring and sanctioning is necessary, becauseitld not be fair for others who do
comply with their individual limit, because thesarficipants would still suffer from the
negative effects. Both the owners of the permit$ thie parties who do not have any per-
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mits must be monitored. Otherwise, some partiesheave the same activities outside the
market, without any sanctioning, which is not fair the participants of the trade who did
buy the permits. Individual sanctioning contributegre to social justice, because it is not
fair to sanction participants who did not exceeslrttarget.

5.2 CONCLUSIONS FOR FURTHER ANALYSES

No characteristics that influence the social jestan be identified, because the principle
of tradable permits does contribute to social pestinyhow.

In this chapter is discussed how the design chaioatribute to social justice. This infor-
mation can be used as input to support the deemmking process about the design-
choices. However, the decision about the desiga thdable permit system cannot be
based on social justice only, because in orderd&ensure that the design of a tradable
permit system contributes to sustainable developneeonomic efficiency and ecological
effectiveness should be taken into account as well.
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6. TRADABLE PERMITS IN PRACTICE

In chapter three, four and five a conceptual aiglgt tradable permits is performed, to
investigate the important characteristics of thekeisand the product and the contribution
of the various design choices to economic efficjererological effectiveness and social
justice. The influence of the design choices awdctiaracteristics on economic efficiency,
ecological effectiveness and social justice ardyamd from a theoretical, isolated and
static point of view.

However, when implementing tradable permits thdityeavill be much more complex.
From a system view the three elements of sustdityabre not considered as static and
isolated factors, but rather as related componehtsocial, economical, and ecological
systems (Jansen, 2007). According to a third ecaneamool of thoughtriginal institu-
tional economics, economics is an open and evolving system, situatednatural envi-
ronment, affected by technological changes and dddzkin a broader set of social, cul-
tural, political and power relations (Hodgson, 2000

Thus, when the governments would like to implemegenew policy in a certain sector, she
cannot base her decision on one of the pillarausfasnable development only. Instead, a
balance between the three pillars should be foihd. potential successfulness of a trad-
able permit system does not depend on the chaisditterof the market and the product
only, but also on the implementation process. Tlesights have consequences for further
analyses, so therefore this chapter will focus aw h works in practice, instead of how it

works in theory.

First, the conceptual analyses are enriched bypenig empirical analyses, by investi-
gating two previous experiences with the introduttdf tradable permits. These analyses
help to find out what makes a system of tradablenfie a success or not. In the first para-
graph milk quota and in the second paragraph cadimtide quota are analysed, by an-
swering the following questions:

» How are the basic conditions (buyers and sellersingentive to trade and a trad-
able product) fulfilled?

* What are the characteristics of the market and pheduct, as investigated in
chapter three, four and five and how is dealt it imperfections?

* What did the decision-making process look like?

* Which design choices have been made and why?

* What were the consequences of the implementatidraddible permits: was the
implementation a success or not?

* What are the lessons for further analyses or faurticases?

Paragraph three provides preliminary conclusionthefempirical analyses and provides
an overview of the risks and opportunities influegcthe implementation process and
thus the potential successfulness of a tradablmipaystem. Also the decision-making
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process about the design of a tradable permit syse@mportant for a successful imple-
mentation, which is discussed in paragraph fouortter to structure the decision-making
process about tradable permits, a process desmrdshe developed, which is discussed
in paragraph five. Paragraph six provides conchssio

6.1 MILK QUOTA

Milk quotas were introduced in European Union oa st of April 1984. They were in-
troduced to balance the production and demand & miorder to overcome the problem
of growing milk surpluses in Europe.

6.1.1Basic conditions

In paragraph 2.1 some basic conditions have beemufated, which are necessary condi-
tions to develop a market. In case of milk quotadbnditions are fulfilled as follows:

All milk producing farmers in the European Unionredorced (by European legislation)
to join the milk quota system and to decrease theik production. All producers re-
ceived a certain amount of permits, which allowleent to produce a certain amount of
milk.

The incentive to trade was provided by a scarditthese milk quota permits, which was
10 percent lower than the milk production of 19B8the Dutch milk production market
many innovation measures were available, by thenaation of the production process
and economies of scale. It was possible to incriasenilk production per cow, while de-
creasing the amount of labour.

The tradability of the milk quota was written down the European legislation
(856/84/EEG). Milk is measured by kilogram of mgkr year, which is an easy to meas-
ure and unambiguous unit.

6.1.2 Characteristics of the market and the product
The market and the product of milk quota can beasttarised as follows:

Buyers and sellers

In the eighties around 45,000 dairy farms existethe Netherlands, but this number has
decreased to the current number of 21,000 andllislstreasing (Berkum et. al, 2006).
These farms differ in size, but the differencessmnall and the number of buyers and sell-
ers is very large, so additional measures to ptewertain parties from having market
power were not implemented by the Dutch government.

Transparency
The more sellers in a market, the more difficultvitt be for the buyers to find all the
relevant information (like the price and the amooinpermits available) of all the sellers.
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In case of milk quota the number of buyers anceeeik large, which has a negative influ-
ence on the transparency of the milk quota marfkeivever, the government has not
taken extra measures (like organising an excharayixat) to increase the transparency,
but literature study does not provide reasonsHat.tin order to increase the transparency
of the market and decrease the transaction costefoching and information many bro-
ker firms became active in the market for milk gqugsearch for “melkquotum” at the
internet and you will find lots of them), becaubege brokers know all the current prices
and quantities. This decreases the transactios tmsthe farmers and for the brokers it is
an easy way to make a good profit.

Entry and exit barriers

The barriers to enter the dairy market are not dasyause before a farmer can enter the
dairy market, the farmer must do a lot of spediiiestments, like buying land and cows.
He also needs a lot of specific knowledge about twtake care of cows. The barriers the
exit the market can be large too, because ofteffiatimer does not have the qualification
to find another job. However, since the introductiof milk quota many milk farmers
have quitted, so obviously the barriers to exitriarket were not too large, because good
prices were paid for the land and the quota.

Homogeneous product

Milk is not a homogeneous product, because evew pmduces milk with a different
butterfat percentage. The higher the percentapettérfat the more dairy products can be
made out of that milk. Therefore a butterfat basatiached to milk quota. This means that
for every percentage above/below the base the farrpeduction rises/falls by a couple
of percentages.

Technical ability to monitor

Monitoring takes place by monitoring the amountrofk that farmers sell to dairy facto-
ries. Therefore the farmers are only allowed tb thelir milk to qualified dairy factories.
This is easy to monitor, because only official gdactories can sell their products to the
shops.

6.1.3Decision-making process

In the beginning of the eighties the member statebe European Union agreed on the
fact that measures to decrease the European natkuption were necessary. The Euro-
pean Ministers of Agriculture have decided togetoeémplement a certain cap per coun-
try. Every country could decide themselves how tlveuld implement the cap, because it
only matters if the cap would be achieved and wet.HiMost countries decided to imple-
ment a tradable cap (to increase the efficiencthefmarket), but in France the farmers
receive their quota directly from the governmend @nthe farmers decided to quit the
quota should be returned to the government (Vogegl=. al, 2003). New member states
of the European Union had to accept European regnlevhen entering the European Un-
ion, so they had to limit their milk production too
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The implementation process was not very difficGif.course the farmers were not happy
with the implementation of milk quota, but mosttkém understood that this was the only
way to increase the efficiency of the milk mark&hich could guarantee an acceptable
milk price for them and thus an acceptable incohitre member states were given a lot of
freedom to decide about the design of the systemillf quota. In the Netherlands, the
interests of the farmers were taken into accoanyder to put as less pressure as possible
on the farmers and protect the Dutch milk markéer&fore is decided to grandfather the
permits and implement a flexible transfer systeynalbowing to lease quota and to allow
transfer of quota without a transfer of land.

6.1.4 Design of the tradable permit system

When implementing milk quota, the European Unios th@cided about most of the design
of the system, but the member states were allowveatbtide about some issues, too. The
European Union has allocated a certain amount flemmits to each member state (valid
to produce a certain amount of milk for a certammant of years). It is not allowed to ex-
ceed this amount in a certain year, so bankingosanedwing was not allowed and cap and
trade was chosen as the trading system. Every mestdte has given a certain flexibility
to decide herself about the initial allocation &mel trading rules. The design of the system
of tradable permits for milk quota in the Nethedars as follows:

Trading system

A cap and trade approach has been chosen by tlopdam Union in order to guarantee
that the absolute cap will be achieved, because tivas already a large stock of dairy
products (Vogelzang et. al, 2003). Every countrg heceived a certain cap they must
achieve, so trading does only take place betwesneis from the same country and not
between countries. The argument that the cap woelduaranteed was more important
than all other arguments in favour of a tradabtiiotion system.

Level of permits

The European Union allocated a certain amount ofay(the cap) quota to the EU mem-
ber states, which was based on the demand of millke EU, which was around the pro-
duction of 1983 minus 10% (Vogelzang et. al, 2003)ere have been further reductions
in quota later on in the eighties, but during thst lyears the cap has been increased sev-
eral times, due to the increased demand of mitkenEU.

Initial allocation

Part of the deal was that every member state haaitain freedom to allocate these quo-
tas. The Dutch government has decided to alloteteytiota to the milk producers free of

charge, based on the production of 1983. The ditmtdas been taken special situations
at individual farms into account, like recent inweents and cattle-diseases (Vogelzang,
et. al., 2003). Even though an auction of the permight be more efficient, grandfather-

ing was chosen to protect the income of the farrardsto increase their commitment.

50



Designing an ex ante evaluation framework to asgesgmplementation of tradable permits

Banking or borrowing

Banking and borrowing of the milk quota would prithe farmers certain flexibility,
but it was not allowed by the European Union, idesrto guarantee that the absolute cap
will be achieved. Banking and borrowing will caubat the target will be exceeded in a
certain year, which was not desirable. Raw milkncdrbe stored, so in case of overpro-
duction the milk must be processed to certain daioglucts like butter and cheese.

Monitoring and sanctioning system

The milk production is monitored by the sales letethe dairy factories. Farmers are
only allowed to sell their milk to a qualified facy. Each year depending on how much
the country as a whole has exceeded its quotaper davy rate is set. This basically
means that every producer is given a grace onuutaqFor anything that a milk producer
produces above its individual quota (plus the grdoe farmer will be fined with an indi-
vidual super levy. This is a fine that is set @eaain percentage above the price of milk,
so the fine is bigger than the revenues of produeitra milk. The farmers pay the super
level to their national government, who pays theg Io the European Union (Vogelzang
et. al, 2003).

Type of permits

Milk quota permits are flow permits (unit: kilograai milk per year) and they are valid
for the duration of the system of tradable milk @ud&hen milk quota were implemented
the duration of the system was five year (856/8@EH ater on the system has been ex-
panded several times (3950/92/EEG, 1256/1999/E@)sarce 2003 (1788/2003/EG) the
system is legitimate till 2015. The permits ared/ébr the whole period. Even though the
lifetime of the permits is long, policy intervemi®were possible. The number of allocated
permits have been increased and decreased sewaa| by increasing or decreasing the
amount of milk which is allowed to be produced wheving a permit. Also the level of
the fine has been adjusted several times.

Institutional structure

The parties that should join the trade are all mpi&ducing farms, so no farms were ex-
cluded from the milk quota system. The governméotad brokers to step into the milk
guota market, in order to decrease the transactists.

The Netherlands have chosen for direct transfeuota from one company to another (no
authority is involved) in order to decrease the milstration costs. This causes that no
policy intervention is possible when the quotatsmesferred (Vogelzang et. al, 2003). Di-

rect transfer means that the government does gatate the trade and does not organise
an exchange market, however often brokers medmetransaction. The Productschap
Zuivel (Dutch Dairy Board) registers and monitoitswilk quota transactions.

Trading rules

In the Netherlands, a farmer can lease or buy quotarder to increase quota. The possi-
bility to allow leasing was introduced by the Eugap Union in 1989/90 on request of
several member states. Leasing provides extrabflayj because it gives farmers the op-
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portunity to adjust the amount of quota to the ekpe higher or lower production amount
during the year, without any long-term obligatioitfie milk quota transfer back to the
original owner at the end of the year (Vogelzangagt 2003). In the Netherlands until
2006 a farm could lease a maximum of 30 perceitsafuota to other firms, but in order
to increase flexibility and decrease the regulattbis rule has been abolished (Ministerie
van LNV, 2006b). In the Netherlands the transfemdk quota was only allowed if also a
transfer of land took place. But, since 2006 filens allowed, under certain conditions, to
buy quota without a transfer of land, in orderdwér the administrative costs (Ministerie
van LNV, 2006b) and increase the flexibility foetfarmers.

6.1.5Consequences of tradable permits

The most important consequence of implementingatsedpermits was that the milk pro-
duction did decrease and there became a balaneed®tproduction and consumption.
Farms work a lot more efficient and the labour picitvity is much higher than in the
eighties, due to innovations and economics of s&lo a high price for milk could be
guaranteed, without any government subsidies (\fegg et. al., 2003). A lot of trading
took place between the milk producers: averagerat@ight percent of the national quota
is transferred every year and around 5 percertteofdtal amount of quota is leased every
year (around 600 million kg). In 1998/1999 abow& 4f the dairy farms did buy quota and
about the same percentage did lease quota (Broetwal., 2001), which is more than ex-
pected.

However, the introduction of milk quota in the Diutdairy market had also major conse-
quences for the farmers, because only the mosiegififarmers were able to stay in busi-
ness. Many other farmers have sold their permitsaaiitted. The number of dairy farms
has more than halved and is still decreasing, vihédeaverage farm size is increasing. Be-
cause of the fact that only the most efficient faistayed in business, the average produc-
tion per cow and per farm has been doubled, sime@troduction of the milk quota in the
Netherlands (Agricultural Economics Research latit2002; Centraal Bureau voor de
Statistiek, 2000).

Of course the introduction of milk quota had soneadvantages too. Many companies
are keeping less cows then they could do poteptat within several years the price of a
quota increased with 400 percent, causing a ceptaissure on the income of the farmers
and on the position of the Dutch milk farms in Beropean Union (Vogelzang et. al.,

2003).

6.1.6 Lessons for further analyses

The market for milk quota in the Netherlands hasnbeffective (the milk production de-
creased and there became a balance between pordwnid consumption), efficient
(farms work a lot more efficient than 25 years agodl justified (firms of the whole EU
are joining the trade), so the milk quota have Gbuated to a sustainable development of
the milk sector and can thus be considered quideessful.
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Several reasons have contributed to a succesgbl¢mentation of milk quota:

» The basic conditions for a trading market are Helfi;

* Not every characteristic of the market and the pcodf milk are fulfilled, but ad-
ditional measures were taken, to prevent them fnampering the successfulness
of the tradable milk quota. The fact that milk i3t tnomogeneous is adjusted by
adding a butterfat-base and the transparency reased by allowing brokers to
enter the market;

» Every couple of years the system of milk quota eruated and if necessary ad-
justed (for example implementing the possibilityléase, adjust the level of per-
mits to the current demand of milk). This providéx European Union and the
Dutch government the flexibility to deal with nemsights.

* The implementation process was not very diffichcause the farmers accepted
the implementation of milk quota. The first reagonthe acceptance was that they
had a sense of urgency; they knew that milk quataldvguarantee them a certain
income. Secondly, when designing the system of mpilkta, the Dutch govern-
ment has taken the interests of the farmers intowad and has designed a system
with sufficient flexibility for the farmers.

6.2 CARBON DIOXIDE TRADE

At January first 2005, the European Union has estlhain emissions trading system (ETS)
in order to reduce the G@missions, to meet the targets as agreed on iKytbi proto-
col.

6.2.1Basic conditions

The basic conditions of the carbon dioxide pernatket are fulfilled as follows:

The buyers and sellers of the carbon dioxide psrari¢ the energy intensive companies in
the European Union. They were forced (by Europegislation) to join the emission trad-
ing system and to decrease their carbon dioxidesanms.

All producers received a certain amount of permitisich allowed them to emit a certain
amount of carbon dioxide. The incentive to reducgssions and to trade was very low,
due to the fact that there was not a scarcity omfs, which causes a very low permit
price (DHV et. al., 2007).

If a company or a country emits more carbon dioxttthn it is allowed to and does not
want to buy extra permits, there are many possédslifor a company to decrease its emis-
sion. First, it can decrease its fossil fuel use ubing less fuel or a higher percentage of
sustainable energy). Secondly, the carbon dioxmissgons can be reduced in developing
countries, by investing in G&eduction projects there as an alternative to nreapensive
emission reductions in its own country. This systisntalled the Clean Development
Mechanism (Rammeloo, 2008). Thirdly, can be inv@&teemission reduction projects in
developed countries as an alternative to reducmgsons domestically, so reduction
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measures can be transferred from one developedrgdoranother. This system is called
Joint Implementation (Algemene Rekenkamer, 2007).

The emissions are measured by tons of carbon dideiguivalent), which is a measurable
and unambiguous unit. The tradability of the carb@xide is written down in the Euro-
pean legislation (2003/87/EG).

6.2.2 Characteristics of the market and the product

The market and the product of the carbon dioxidenfiemarket can be characterised as
follows:

Homogeneous product

Carbon dioxide is a homogeneous product in timeiasgpace, because neither the source
(place) of emissions nor their timing is importdmm an environmental standpoint
(Cramtona et.al, 2002), so additional measurehi&ygbvernment to create submarkets or
set a maximum are not necessary.

Buyers and sellers

Every company and even every individual using folsl is emitting carbon dioxide.
This makes the possible number of buyers and sglhéming the trade very large. If all
emitting parties will join the trade, the differescbetween the emitters (for example the
difference between an individual person and a pqulemt) will also be very large. This
might cause market power, because some emittersw@eh bigger and richer than others.
Therefore, the European Commission has decided3(20(EG) that only the energy in-
tensive companies should join the carbon dioxidditrg system, so market power is less
an issue anymore. Permits can be traded betweeBuatipean companies joining the
trade. This makes the market so large that evetatgest players do not have a dominant
position and are able to use their market power\([2# al., 2007).

The heavy industries are companies with burnintailagions, with a total thermal capac-
ity of minimal 20 megawatt, such as power plantcioemical companies. Also carbon
intensive factories like oil refineries, cokes osemetal producing companies, mineral
processing companies and paper producing companissjoin the trade (European Un-
ion, 2003: Annex 1). In the Netherlands 331 firmgatal are joining the emission trade,
which emit around 45% of total amount of the Dutelnbon dioxide.

Transparency

In order to increase the transparency of the topdystem, the Dutch government has ap-
pointed the Netherlands Emission Authority (NEA)amsindependent authority for emis-
sion trading in the Netherlands. The NEA hosts hsite with all relevant information for
the firms (NEA, 2008), like the current permit @ric

There are also permits exchange markets: the laigdise European Climate exchange,
where around 80 percent of the trading takes AR/ et. al., 2007).
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Entry and exit barriers

Currently, the European carbon dioxide trading reai& open for energy intensive com-
panies only. For these kind of companies entemmhexit the market is very difficult, due

to the high investment costs. The government hadaken extra measures to deal with
this issue.

Technical ability to monitor

The emission of carbon dioxide emissions can beitor@d directly, but expensive
equipment is necessary to do so. Therefore mongdhe emission of carbon dioxide is
done by measuring the usage of fossil fuels, becthes carbon dioxide emission are di-
rectly related to the usage of fossil fuels and ehergy consumption by a company is
much easier to monitor.

6.2.3Decision-making process

The decision-making process about the emissioretaoh be divided into two phases.
First the European Commission has decided aboutattidhat emission trade was going
to be implemented, which trading system would bpl@mented, which firms should join
the trade, the type of permits, the sanctioning,itistitutional structure and the allowance
to bank or borrow.

Then the national governments have decided abeutdp, the initial allocation and the
monitoring. These decisions are stated in the naltiallocation plans (European Union,
2003: Annex 3). These plans are handed in for emevy allocation period by every EU

member. The plans state the total number of-@@mits that they allocate for a certain
period and the number of allowances the governimégnds to allocate to each company.
The allocation plans are based on the Kyoto ohjesti

In January 2003 the European Commission has cewalsuitrious companies from various
industries about tradable permits. These consoiftativere meant to provide information
for the European Commission about the developmémihed guidelines for the national
allocation plans. The guidelines are used to apmptbe allocation plans as proposed by
the national governments according to a certainoliscriteria (PricewaterhouseCoopers
and Energieonderzoek Centrum Nederland, 2003).

The Dutch allocation plan for the first allocatipariod has been established after a com-
ment period in which members of the public weresabl express their opinion. Due to
these comments, the allocation outcome for a latgaber of installations has been ad-
justed, in particular as a result of improved datae European Commission has also re-
viewed the allocation plan. As a result a numbect@Enges have been made: a reduction
in the total number of allowances and changesedaatiocation of allowances held in re-
serve (Ministerie van VROM and Senternovem, 2004)September 2006 the Dutch
cabinet has proposed the Dutch allocation planttier second allocation period to the
European Commission, but in the beginning of 208¥ European Commission reacted
that several member states, including the Nethdslashould lower their total amount of
allocated permits with five percent during the setaallocation period (Algemene
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Rekenkamer, 2007). The Dutch government agreed thith (because they understood
that it was a necessary step to achieve the Kybjective), so this means that the Dutch
companies who join the trade receive less emigsomits than the initial plan.

When defining the cap and the allocation methodthteh government has focussed too
much on the financial interests and the competpiesition of the participants of the trade
(Algemene Rekenkamer, 2007). The Dutch governntemight that a loose cap and per-
mits allocated for free would protect the comparied would provide an incentive for the
polluters to accept the trading program and codperith the implementation, by provid-
ing necessary information about the historic emais$evels (according to Chris Dekkers,
Ministry of Environment). The Dutch government cioless the first two allocation peri-
ods as start-up periods to make sure that the coepavill accept the emission trade, in
order to decrease the number of allocated perraiiagl later allocation periods.

This approach is necessary, because the bounds#ridke ecosystem cover the whole
world, but only member states of the European Uui@nforced to join the emission pro-
gram (Volkskrant, 2008a). This places the goverrnrea difficult position. A loose cap

and free allocation prevent the participants ofttlagle from moving to another country,
which has not implemented an emission trading sygighich some of the participants
have threatened to do, if the cap would be toet}tfVolkskrant, 2008b) or moving to an-
other EU-country, which allocates them more pernitkjemene Rekenkamer, 2007).
The system of tradable permits will only functioptimally if there is one level playing

field worldwide, because in that case leakage tspoasible anymore. Until a worldwide
trading system is implemented the government haak®e the companies’ opinions into
account, while keeping the ecological objectivenimd also.

6.2.4 Design of the tradable permit system

The design of the system of tradable permits fadable carbon dioxide quota is as fol-
lows:

Trading system

When choosing the trading system, a trade-off betwefficiency and effectiveness was
made. Even though the Netherlands had a positiper@nce with a tradable reduction
market for NQ (according to Chris Dekkers, Ministry of Environntgrthe European
Commission has decided to implement a cap and tpgeoach, in order to make sure
that the trade would contribute to ecological dffemess and the Kyoto targets would be
achieved. It was not desirable that an increagbeoproduction level caused a further in-
crease of the amount of carbon dioxide emitted.

Level of permits

A strict level of permits is desirable from an emptal point of view and would contribute
to the targets of the Kyoto protocol, but the maoants of the trade prefer a loose cap. A
loose cap saves them money, because in that eagsbédkie to make fewer investments in
reduction measures or buy fewer permits.
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Every EU-member state can decide herself abountimeber of permits allocated to the
participants of the emission trade, but the Eurog@ammission should approve this pro-
posal (Algemene Rekenkamer, 2007). The Europeann@ssion did not agree with the
Dutch proposal of 115 megatons per annum, bechasedp would contribute too little to
the Kyoto targets. Under pressure of the Europeamr@ission the Dutch government has
decided that the total GQuota for industry during the first allocation jperis 112 mega-
tons per annum. Of the 112 megatons, 95.5 megaansilable for participants of trad-
ing system (Ministerie van VROM and Senternoven40

Initial allocation

The allocation was based on the participants’ eaomssof 2001-2002, with a bonus/malus

system for reduction measures that were previdagign. Also a compensation for closed

coal centrals was incorporated in the allocatiohictv made the system not transparent
(Algemene Rekenkamer, 2007).

The allocation was free of charge, in order to grbthe Dutch industry (other countries
also did not auction their permits, so auctioninghe Netherlands would have caused a
competitive disadvantage) and because the goverrineught that this would be an in-
centive for the polluters to accept the tradinggpaon and cooperate with the implementa-
tion (according to Chris Dekkers, Ministry of Erviment). Therefore no use is being
made of the option to immediately auction somenefgermits.

The European Commission is considering to let cangsajoining the ETS pay for their

permits from 2013. The European Commission is plepto auction 20 percent of the

permits and to grandfather (free of charge) 80 gu@rof the permits in 2013 and in 2020
all permits will be auctioned (Volkskrant, 2008agcause this will increase the efficiency
of the emission trade market and it provides anédfiate incentive for innovation.

Banking or borrowing

Borrowing of permits might be efficient, becausenbvides flexibility, but it also brings
the risk that the cap will not be achieved in aaiaryear. The European Commission has
decided that borrowing is allowed, but only wittan allocation period. So it is not al-
lowed to use permits of the second allocation jgediaring the first allocation period.

During the first allocation period the permits wegdid for that allocation period only, so
it was only allowed to bank the permits within iléocation period. When that allocation
period ended the permits could not be used anymuadethey lost their value. Since 2008
banking of permits for the following allocation p=t is allowed, too. This might increase
the price of the permits, because when participaxpect a higher permits price in the fu-
ture, they are willing to buy extra permits now.

Monitoring and sanctioning system

The Netherlands Emission Authority (NEA) is alsspensible for monitoring, in order to
make sure that the participants do not emit mose they are allowed to. Every year the
participants of the trade hand in an emission-teploout the carbon dioxide emissions of
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that year to the NEA, with attached a declaratibaroindependent verification company
about the reliability of the report (accreditedthg “Raad voor Accreditatie”) and a suffi-
cient amount of permits to cover their emissions.

If a company does emit more than he is allowedctmaling to its permits the company
has to pay a fine of 100 Euro per ton £LDhe company is also obliged to compensate its
shortage of permits in the next year (NEA, 2008).

Type of permits

Carbon dioxide permits are stock permits (unitstohcarbon dioxide), which means that
they are used up as they are applied to a certantiy of emissions. They permits are
allocated for one allocation period. The first elition period had a duration of three years
and started January' 2005. The second (which started at Janu&rgao8) and the fol-
lowing allocation periods will all have a five yeduration. After every allocation period a
new cap is set, the permits are allocated agat(dnsactions of the previous allocation
period do not influence that allocation) and ttagliing rules might be adjusted.

Institutional structure

The Dutch government has appointed the Netherl&miission Authority (NEA) as an
independent authority for emission trading in thetiérlands. The NEA has allocated the
permits to the participants, supervises, monitasragisters the trade and hosts a website
with all relevant information for the firms (NEAQR8), like the current permit price.

Not only participants, but also third parties ateveed to trade C@permits. However, in
order to really emit C®also an environmental permit is necessary. Ther@mwental
permit gives firms the allowance to emit & @hile the CG-emission permits gives firms
the right to emit a certain amount. Permits carsdid bilateral, via exchanges or via in-
termediates. The trade in G@®mmission permits is international: Dutch compargan
buy permits from other companies within the EU @igene Rekenkamer, 2007).

6.2.5Consequences of tradable permits

In the beginning of 2005 the prices for the pernmitseased fast, but when the emission-
levels of 2005 were presented the permits’ pricxsehsed back to the original level in a
very short time (in May 2006). The reason was thatparticipating companies had emit-
ted less C@than was allocated to them, due to the loose atilme of permits within the
EU-member states. The permits price has been d#icgeaince May 2006 even more.
Figure 6 on the next page shows the price of thardg-contracts (in euro’s per ton €0
equivalent) in 2005, 2006 and the beginning of 288Tegistered at the European Climate
Exchange (Algemene Rekenkamer, 2007).
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prijzen in eurd’s per ton CO-equivalenten
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Figure 6: pricein Eurosper ton CO,-equivalent (Cozijnsen, 2007)

Even though there is reduction potential in thisteaehardly any reduction measures are
taken. Due to the fact that there is no scarcityeshits, the market does not function, be-
cause a market does not function without a priak aprice does not function without a
scarcity. The very low permit price does not prevahy incentive for the participants to
take reduction measures, because they are not deddmancially. According to the
Dutch minister of Environment the target levelsdtobe stricter (Volkskrant, 2008c).
This makes the ETS not very successful yet. Undesspuire of the EU the number of al-
lowances for the second allocation period was @dese@ with another five percent, but
these allowances are still not strict enough (adingrto Chris Dekkers, Ministry of Envi-
ronment).

According to a research of DHV 42 percent of thgpoading participants has not taken

any measures to reduce the emission of carbond#ip¥i6é percent has taken measures
which can partly be counted to the implementatibarnission trade and only 2 percent of

the respondents has taken measures due to themewpiation of the emission trade. Thus

the main part of the reduction measures would heeen taken without the implementa-

tion of emission trade anyway (DHV et. al., 2007).

6.2.6 Lessons for further analyses

The ETS has definitely potential to become a sigfaesystem of tradable permits, due to
several reasons:

* Not every characteristic of the market and the peobaf carbon dioxide are ful-
filled, but additional measures were taken, to prevthem from hampering the
successfulness of the emission trade. The transpaie increased by a website
hosted by the NEA and an indirect manner to motgs been found,;

» Every five years the emission permits will be aditer] again, which provides the
European Union and the Dutch government the fléiibio deal with new in-
sights. This also provides them the opportunityneke the system stricter, step by
step;
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* The opinions of the future participants of the &adere taken into account in the
decision-making process in order to make surettiet would accept and cooper-
ate with the implementation of tradable permits.

However, ETS does not currently contribute to dnatale development, so it is not very
successful, because the implementation processdeasvery difficult. The boundaries of
the trade do not cover the boundaries of the etasysvhich provides companies the op-
portunity for leakage. In order to prevent that government has focussed too much on
the financial interest of the companies when defjrthe level of permits:

* From an ecological point of view the target is loose. The target set by the gov-
ernment is achieved, but there is a high chandethieaecological goal as agreed
on in the Kyoto protocol will not be achieved.

» Also from an economic efficiency point of view tteeget is too loose. Due to the
fact that there is no scarcity of permits and gfatiering of permits is used as ini-
tial allocation method, there is no incentive foe participants to reduce emissions
and start trading.

If the number of allocation permits will decreasel dhe allocation takes place by an auc-
tion, the ETS have a higher chance of becomingesstal.

6.3 IMPLEMENTATION PROCESS

The empirical analyses have shown that theory aadtipe differ. In the previous three
chapters tradable permits were analysed from datesbpoint of view, but this is not how
it works in reality. A policy instrument does ngteyate in isolation, but in an open sys-
tem, having an environment of various other factdree empirical analysis of the carbon
dioxide trade showed that the fulfilment of the retderistics of the product and the mar-
ket is not a guarantee for successful implemematiotradable permits. Due to the fact
that non-EU countries have not implemented an eomdsading system, companies have
threatened to move their firms if the cap wouldtbe strict and if they have to pay for
their permits. This gave them a strong vote indbeision-making process, so decisions
were taken that hampered tradable permits fromgosunccessful, because a crucial
boundary condition (scarcity of permits) was ndfilfed.

Thus, the potential successfulness of a tradalshaipsystem does not depend on the cha-
racteristics of the market and the product only,dlso on the implementation process. A
proposed policy regime cannot perform its functioim cannot be implemented, causes a
lot of resistance or if its main mechanisms areveakened by the implementation process
that it is rendered ineffective. What matters tdiggemakers is not how a policy regime
works in theory, but how it works in practice (Eaberg, 2003).

This implies that when the government would likeniplement tradable permits in a new
case, not only the characteristics of the marketthe product should be taken into ac-
count, but also the risks and opportunities ofithplementation process should be sur-
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veyed. If the government recognises the risks gmbiunities and knows how to deal
with them, it will increase the chance on a sudcésmiplementation of tradable permits.
The following risks and opportunities might inflleenthe implementation process and
thus the successfulness of a tradable permit system

* Current policy
When implementing a new policy instrument the aofrigolicy in that sector should be
taken into account, because a permit trading iscoatpatible with all types of instru-
ments. In the case of the introduction of a petrailing system in a sector with a certain
current policy, existing instruments need to benidied and eventually adjusted or abol-
ished. This might be difficult, because if the ragjons are already quite dense, it is not
necessarily reasonable to introduce a new instrumigh all its consequences. In a world
without any regulations, where decisions are alwaumpletely new introduction of in-
struments, discussions are open for all kinds striments. In that case the implementa-
tion of a permit trading might thus be easier (Kedlu@007). For example the design of the
emission trading system could be build from scrabeitause no policy existed to limit the
emission of carbon dioxide.

On the other hand, the less flexible the currefitp@nd regulation in a sector, the more
people would support the system of tradable permitsording to Goodstein (1996) and
Berman and Bui (2001) in both the sectors of watet air pollution in the United States
the transition following the introduction of trapsfible permits was not from an open-
access resource to tradable permits, but from s flegible control regime to a more

flexible one (Tietenberg, 2003). The introductidrcarbon dioxide emission trade caused
a lot of resistance of the emitting parties, beeahey were suddenly going to be limited
in their emissions.

* Role of other countries

Like the analysis of carbon dioxide trading showtbe, policy of other countries if very
important for the successfulness of a trading systhe more countries joining the trade,
the less resistance of the relevant parties andetlver opportunities the parties have to
move to other countries. If only the Netherlandplement a tradable permits system,
Dutch companies might have a cost-disadvantage amdpwith their competitors in
other countries. For the ecological effectivenéssimportant that boundaries of the trade
cover the boundaries of the ecosystem. The exmrieh other countries with tradable
permits in a certain sector might also be usedpgtifor the decision about whether or
not implementing tradable permits in that sectathin Netherlands and the decision about
the design of a tradable permit system in the Néthds.

* Role of local and regional governments
Also the role of the provincial (regional) and meipal (local) governments is important
for the implementation process. These parties dftare a lot of power and they might be
difficult to control, because they have a formdhtienship with the national government.
If their interests conflict with the interests bktnational government, this might make the
implementation of tradable permits much more dittic
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» Decision-making process

Not only the local and regional governments, babdhe relevant parties play an impor-
tant role in the implementation process. Their @wafion and commitment to the imple-

mentation process is crucial for a successful implatation of tradable permits. If the

participants have a certain sense of urgency, whipe committed to the implementation

process (which was the case during the implementati milk quota). Their support can

also be increased, by involving them at an eadgestwhen preparing the trading system,
in order to develop support and knowledge (which eppened in case of carbon dioxide
permits). This makes the decision-making procesmaortant part of the implementation

process, because the government cannot decider @wheabout whether tradable permits
will be implemented or not and what the designhef tradable permits system will look

like. Thus, for a successful implementation of #falé permits the decision-making proc-
ess should be well performed.

In the next two paragraphs first the importance ofell-designed decision-making proc-
ess are discussed and then the key issues forisiotbemaking process are analysed. In-
volving the relevant parties in the decision-makprgcess is definitely an added-value,
but it also might bring a risk that it will negagly influence the result of the decision-
making process. For example, in case of carbonidkogermits not an optimal level of

permits was chosen, which hampered the ecologftedteveness of the trade. Therefore,
the government has to make a trade-off betweenastippd outcome.

6.4 IMPORTANCE OF THE DECISIONMAKING PROCESS

The government cannot decide on her own about whéetadable permits will be imple-
mented or not and what the best design of the btadaermits system will look like. First
of all the optimal system of tradable permits daes exist: the complete and objective
information, that is necessary to decide aboubfttenal design, is not available, because
the information is conflicting, contested or somets not available at all (subparagraph
one). On the other hand, due to the ‘not inventa@ hprinciple, even if all objective in-
formation is available, the relevant parties woubd accept and support this, because they
were not involved in the decision-making process.if order to increase the support and
cooperation of the relevant parties during the enm@ntation process, they should be in-
volved in the decision-making process (subparagtaph

6.4.1 Information

An important issue for good decision-making is mfation, because no proper decision-
making can take place without the right informatidme information of chapter three,
four and five will be the basis for the decisionking process about tradable permits. But
in reality the information of these chapters canmetconsidered from a theoretical, iso-
lated and static point of view, which makes theiglen-making process a lot more diffi-
cult. In reality, information is conflicting, corded or sometimes not available at all,
which makes it very complex to define the optimaesidn for tradable permits.
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The information is often conflicting, which meahsit dilemmas will exist. In some cases
trade-offs between economic efficiency, ecologef¢ctiveness and social justice, must
be made. For example, banking and borrowing ofaraioxide permits provides the par-
ticipants extra flexibility, so it is economic effent, but the consequence will be that the
ecological target might not be achieved in a cenya@ar, so it is not ecological effective.
In other cases trade-offs within the pillars mustrbade: grandfathering as initial alloca-
tion method provides greater political control otee distributional effects of regulation
(which positively influences the effectiveness)t luctioning provides an incentive for
innovation (which also increase effectiveness)e®fthe government’'s and the partici-
pants’ opinion about the design choices differ. Ppheicipants will prefer permits with a
long lifetime, because that will guarantee planniakigbility for them. The government
will prefer permits with a short lifetime, becauset will provide them the flexibility to
influence their policy or the cap to take accounh@w information about environmental
damage, public expectations or radical innovations.

Measurement and information problems cause thaesoras the right information is not
available at all. For example, when determining @apémal level of carbon dioxide per-
mits based on economic efficiency or ecologicalliszsce, it is very complex to deter-
mine the amount of carbon dioxide that nature camdlie or to determine the marginal
damage curve and the marginal abatement costs.clineetheory also assumes these op-
tima to be static, while in reality they are dynaniiechnological progress, for example,
can change the conditions and the marginal costesurTherefore the definition of the
design choices will often be a political one, magehe government and the participants,
based on the information provided in chapter thiear, and five.

Another difficulty will be that sometimes thereagher hardly any objective information
or there is none at all, because the informatidoastested’. Contested knowledge means
that both the underlying facts and the underlyiatugs or normative standards are con-
troversial. Creating sufficient objective informatiis impossible, because there might be
no consensus about data, methods, system boundsptesrization or the normative stan-
dards (de Bruijn and Leijten, 2007). Parties midisegree about the definition of effec-
tiveness or efficiency or about the impact of tlesign choices on economic efficiency,
ecological effectiveness or social justice. If thput for the decision-making process is
contested, this will probably lead to a very dificprocess, because the parties will not
agree on the outcome either. In order to deal votitested knowledge attention should be
paid not only to the substance of analyses andnrdtion that are used, but also to the
process of generating these analyses and thignafan (process management). The par-
ticipants should not only be involved in the demismaking process, but also in the proc-
ess of generating the analyses and the informajmint fact finding’ (which means that
they should have been involved in the conceptualyars of chapter three, four and five).
If the rules of the game are fair and allow allygles to participate in forming the knowl-
edge, their commitment to this knowledge will beosger or it will at least be less easy
for players to distance themselves from it, whidh ave a positive impact on the deci-
sion-making process. The result of a process @fraction is called ‘negotiated knowl-
edge’: findings about which the participating astagree (de Bruijn and Leijten, 2007).
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The government should understand that it is nosiptesto design the optimal system of
tradable permits based on complete and objectieenration, because the information is
conflicting, contested or sometimes not availalilala So, the information of chapter
three, four and five does not provide the optinyastesm of tradable permits, because the
optimal design does not exist.

6.4.2 Increase support and commitment

Actors do not always behave fully rational, but stimes they act appropriate. Chapter
three, four and five assume that actors always \mehational. But, March and Olsen
(2004) contradict the rational decision making psx by generating alternatives and
choosing the best alternative based on compari$call @lternatives by some criteria
(neoclassical economics) with the view of decisimaking based on appropriateness of a
certain decision by a particular actor within aiaband institutional context (original in-
stitutional economics). This insight provided by #uthors can be of significant value in
the implementation process. When the governmensiders to implement tradable per-
mits, it can be of great importance to see thasehmctors not only consider the conse-
guences of their actions but that they also belrageway they feel appropriate. When the
government succeeds at creating conditions to shewarticipants their social and socie-
tal responsibilities towards the whole country dhdt there is no alternative available,
they can be stimulated to act appropriate. This@ggh can increase the chance for suc-
cessful implementation of tradable permits in daiercase.

Sometimes actors behave not like the governmentdaldee to, by taking advantage of
the information-asymmetry with the government. tomomics, the principal agent prob-
lem arises when a principal hires an agent in aasdn of asymmetric information
(Douma and Schreuder, 2002). The principal (govemtinwants the agent to act accord-
ing to the interests of the principal. The agenhtsao maximize his profit, so it will
probably show strategic behaviour. Therefore, tiwcppal must create incentives for con-
trolling the agent. But, the principal and the &gda not have the same information,
which is called information asymmetry. Both actbesse their own, specific information,
which they do not want to share with the other ediecause that might work against their
own interest. In the relation between principal agént is a lot of uncertainty, as a conse-
guence of the asymmetric information between theraqJensen, 1997). Also in policy
analysis the principal agent theory is commonlyliapp when the relation between the
government and the executers is discussed. Inatbee af tradable permits, the government
can be seen as the principal and the participditimg can be seen as the agents. There is
information asymmetry when tradable permits will ipeplemented. The government
needs information (for example about current préidaclevel) from the participants in
order to set the optimal target level. The agenththshow strategic behaviour and pro-
vide the government with false or no informatiamorder to take care of their own inter-
ests. Without the agents’ (correct) informationyill be very difficult for the government
to set the optimal target. Information asymmetngwwamajor issue when defining the tar-
get level for the carbon dioxide trade, becausetiiey makers had not a good idea about
the current C@emission levels (Rammeloo, 2008). After implemgata the agents need
to be monitored in order to control whether thagksto the rules. Information from the
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agents is essential for monitoring. But, withoubwing if the agents’ information is cor-
rect and complete, monitoring them will be anotttellenge for the principal.

It is thus important that the government provides participants an incentive for stimulat-
ing them to cooperate instead of showing stratbgitaviour. According to de Bruijn et.
al. (2002) and Ostrom (1990) the participants b@lmore likely to show appropriate be-
haviour instead of strategic behaviour, when thdlybhe involved in the decision-making
process:

When implementing tradable permits, the governmemtependent on other actors, be-
cause the decision-making tends to take placengtwork. In a network hierarchical deci-
sion-making has a little chance of success; inmgithe relevant parties in the decision-
making process seems to be a better method, betaeisehey will be more likely to
show appropriate behaviour instead of strategi@abehr (de Bruijn et. al., 2002).

According to Ostrom (1990) the individuals that affected by tradable permits should
participate in the decision-making process, forngpda in defining the trading rules, be-
cause then they are willing to cooperate and comptly the agreements. Probably, the
participants would feel more involved (and thus merate better) if they are not only in-
volved in defining the trading rules, but also Ire tchoice about whether or not imple-
menting tradable permits and about the designeoéytlstem of tradable permits.

6.5 A PROCESS DESIGN

The previous paragraph showed the importance eteidn-making process, in which all
relevant parties should be involved in an earlgetdn order to structure that decision-
making process a process design should be develdpgacess design is the rules of the
game for a decision-making process; managing symto@ess is called process manage-
ment (de Bruijn et al., 2002). A process designsin of a set of agreements between
parties about how they are going to decide abaatdtsign of a system of tradable per-
mits in a certain sector.

An attractive process design can only come intadpéiall parties can participate in shap-
ing it, so the process design is also the outconaepoocess (de Bruijn, et. al., 2002). The
main aim of the process design will be the commitivad all participating actors to the
implementation of tradable permits, so none ofati®rs should have the feeling that they
had no opportunity to influence the process andotiteome. For all affected actors it is
important to be part of the process design, becuuseheir possibility to influence the
possible outcomes of the process. In order to pdesall relevant actors to participate in
the process, a possibility of gain must be builb ithe process. Adding more subjects to
the agenda, where other parties than the initiat@nsbenefit from, could do this. This in-
creases the possibility to conclude the proceds aitvin-win situation, represented by a
package deal. The implementation of this policy thierefore be a process of giving and
taking, wheeling and dealing (de Bruijn et. al.02)
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Using a process design for decision-making alsedgsrsome risks. The more parties will
be involved, the longer the process might takethadess manageable the process will be
for the government. There is a substantial risk tisadecisions will be taken, even though
consultations and negotiations take place. Thegaomust have sufficient speed and pro-
gress, because a process without any progreassisdting for all participants. The speed
and progress should also meet the requirementbstauative quality. Forced by the sharp
conflicts of interests, the parties may take deosithat are poor from a substantive point
of view or even incorrect (‘negotiated nonsense’jnopossible (de Bruijn et. al., 2002).
The government must also realize that she canmidel®n her own about the outcome of
the process, so the outcome of the process migtiffieeent than the favoured outcome.

To design the process, the government should coataendependent process architect.
When the process architect develops the procesgnddse risks as mentioned above
should be kept in mind, for example by designingheaules for the decision-making
process that guarantee substance or a certainegggfo make sure that the process as
designed by the process architect will be follonadp a process manager should be ap-
pointed.

The process architect should design a processsitatractive to each of the parties in-
volved: they should be convinced that the desidarsfthem a fair chance of influencing
the decision-making and that it will not harm theare values. The process design should
consist of the following elements at least:

* Which parties will be involved and what are theiles?

* Which rules will be applied during the decision-rmaj

* What is the role of the process manager?

* Which subjects will be discussed?

A well-designed process design increases the chafngevell-performed implementation
process and thus a successful implementation délita permits. The goal of the process
design will be a design of the system of tradalelerits contributing to sustainable devel-
opment, which is supported by the relevant parties.

6.6 CONCLUSIONS

Based on the empirical analyses of milk quota artan dioxide permits several conclu-
sions for further analyses have been found:

When designing a system for tradable permits theetpillars of sustainable development
sometimes conflict with each other. Often tradesdféve to be made within, but also be-
tween the three pillars of sustainable developméhis will make the decision-making
process about the design of the system of tradadiaits much more complex, because
the optimal design of a tradable permits systens ahae exist.

It is possible to make adjustments to the produ¢he market to deal with imperfections
of the characteristics. Additional measures caref@mple be taken to increase the trans-
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parency of the market or to adjust the produciméie it homogeneous. This is an impor-
tant conclusion for designing the evaluation framey because it means that for a suc-
cessful tradable permit system it is not necesal/all characteristics are perfectly ful-

filled.

A system of tradable permits should have the oppdst for adjustments. This provides
the government to opportunity to deal with newghss coming up during the trade.

When the government would like to implement tradagiérmits in a new case, not only
the characteristics of the market and the produatilsl be taken into account, but that also
the implementation process is crucial for a sudokgsplementation of tradable permits.
Several risks and opportunities, which influence itmplementation process, can be dis-
tinguished: current policy, policy of other countsj role of local and regional government
and the decision-making process.

The decision-making process is an important inftiregp factor of the implementation
process, because the government cannot decider @wheabout whether tradable permits
will be implemented or not and what the best desijthe tradable permits system will
look like. First of all the relevant parties wouldt accept and support the outcome, if they
were not involved in the decision-making processcdadly, it is not possible to design
the optimal system of tradable permits based onptete and objective information, be-
cause the information is conflicting, contested@metimes not available at all.

Therefore a process design should be developediucture the decision-making process
about tradable permits. This will provide the pap@nts an incentive to cooperate in im-
plementing tradable permits, which will increase tihance on a successful implementa-
tion.
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7. EX ANTE EVALUATION FRAMEWORK

Tradable permits are not economic efficient, ecalmigeffective and social justified in
every case, so in some cases another policy instrumight be a better option. This leads
to the following goal of this chapter:

To design an ex ante evaluation framework to agbespotential contribution to sustain-
able development of tradable permits, which cap tie¢ government to decide whether
or not implementing tradable permits in a certaase.

If the government considers implementing tradalgenits in a new case, the first step is
to investigate if it is possible to fulfil all basconditions for trading (as distinguished in
chapter two), in order to develop a market, whgtescribed in paragraph one.

The second step would be to analyse if the marnkettlae product are suitable for imple-
menting tradable permits. The theoretical analfigisn chapter three, four and five has
provided several characteristics for the market #wedproduct, which can influence the
chance for a successful implementation of tradablenits in that case. The characterisa-
tion of the market and the product give a desaiptf the sector where tradable permits
are considered to be implemented. In order to &trachis analysis, some assignments are
formulated. In order to increase the support ofrthevant parties, they should also be in-
volved in the analysis phase, otherwise the proldéoontested knowledge (as mentioned
in the previous chapter) may rise. So, the govemraad the relevant parties should ana-
lyse together whether the market and the prodwetsaitable for implementing tradable
permits. If the characteristics seem suitableait lbe concluded that tradable permits have
a high chance of becoming a successful policy unsént. Then the parties can decide to
implement tradable permits in that case. The exadianalysis from the previous chapter
showed that it is not necessary for a successfplementation that all these characteris-
tics are fulfilled, but that there are various plodises to deal with the imperfections. If
the characteristics do not seem suitable for th@ementation of tradable permits, there
are often possibilities to make adjustments toptteeluct and market in order to influence
the characteristics. However, these adjustmentsinflyence the market in such a way,
that an effective and efficient market cannot barganteed. So, if too many characteristics
seem not suitable for implementing tradable perraitd too many adjustments to the
market and the product must be made, the governoagnbetter not implement tradable
permits in that case. The characteristics and dssipilities to adjust them are described
in paragraph two.

The framework is not complete with an overviewlwd important characteristics, because
the empirical analysis from the previous chapteo ahowed that the implementation
process is also very important for success. Thgsnext step is to analyse the risks and
opportunities of the implementation process, basedthe assignments formulated in
paragraph three. This analysis should also be peeid together with the relevant parties.
If there are some risks that might hamper the ssfutess of implementing tradable
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permits, the government should find a way to de#h Whem. The risks and opportunities
that influence the implementation process are gised in paragraph three.

In paragraph four the framework is used to assepsssible new applications of tradable
permits (tradable business area permits and tradabter quality permits) in order to
assess the potential contribution to sustainableldpment of tradable permits in those
sectors. Paragraph five provides a reflection erfriiamework.

If the analyses of the basic conditions, charasties of the market and the product and
the external factors are performed, the next stédp he the decision-making about
whether or not implementing tradable permits (basethe information collected while
using this framework) and the decision-making alibatdesign choices (based on the in-
formation of chapter three, four and five), in white relevant parties should be involved
as well. A process design (see the previous chapiauld support structuring this deci-
sion-making process.

7.1 BASIC CONDITIONS

The first step is to investigate if it is possilefulfil all basic conditions for a trading, in
order to develop a market. This means that shoelohbestigated if the following condi-
tions are possible to fulfil:
* buyers and sellers (investigate the current praduzeemitters);
» a tradable product (investigate if it is legallyoaled to trade the right to produce
or emit, of not investigate the possibilities tgued this);
» a scarcity of permits (make sure a scarcity of sria allocated);
 sufficient possibilities for innovation measuresv@stigate the possible measures
to reduce the production or emission);
« a measurable and unambiguous unit (investigaterieasurable and unambiguous
unit can be defined).

7.2 CHARACTERISTICS OF MARKET AND PRODUCT

Theoretical analyses from the previous chapter® lpmevided several characteristics of
the market and the product that influence the pg@tesuccessfulness of a system of trad-
able permits. The characteristics cannot be desttrity a simple checklist, which states
that if a certain number of characteristics is pnéstradable permits will be successful.
Instead of that, some assignments are formulatbibhwwill be a guideline to make a

good and complete description of the charactesistiche market and the product.

The government can try to influence some conditibpgaking extra measures, which
might have a positive effect on the contributionstestainable development of tradable
permits. However, influencing these characteristiight prevent the system from being
cost-effective. The characteristics can sometinmstze influenced by the design choices.
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Buyersand sellers

In order to start the trading between the diffengatticipants there should be sufficient
participants. More participants of the trade wilaincrease the dynamic efficiency. Not
only the number of buyers and sellers mattersataat the type and the size of the buyers
and sellers, because that might influence if cenpaiticipants have market power.

Research how the market currently looks like: hoangnpossible buyers and sellers are in
the sector where tradable permits are considerdx tonplemented. Also analyse if that
number is increasing or decreasing and what theaapons for the future are, based on
the current trends in that sector and based oexpected consequences of the implemen-
tation of tradable permits. Secondly, investigatethier there are buyers and / or sellers
that might have market power, because they aresbigigricher than others. If there might
be buyers and sellers with market power, investigmw many and what the differences
are. Next, analyse the type of buyers and sellerexample they can be government or-
ganisations, multinationals, individuals etcet®ased on these analyses can be concluded
if additional measures to increase the number geksuand sellers or to protect certain
buyers and sellers are necessary for a successfing system.

The government can try to expand the number of fsuged sellers in a certain sector, by
defining easy entry rules (see below). In somes#se government can also oblige more
parties to join the tradable permit program. Faregle in case of the G@mission trad-
ing program, only the big CQemitters are joining the trade, so in this cagegbavern-
ment can expend the trading program to smallertersitin other cases (milk, manure,
fish) all producing parties are involved, so theniver of buyers and sellers cannot be ex-
panded.

Transparency

Each producer or client should have perfect andpdet@ information: all relevant infor-
mation about the market and the product, like pasmilability and quality of a product or
service must be immediately and easily accessil@veryone, without high costs. This
is necessary information for the participants & trade, when they are deciding if they
will buy or sell their permits.

Investigate which information is necessary for #icient trade (examples: price, avail-
ability, quality) and whether that is immediatelycassible for everyone: are the compa-
nies willing to share their information? Analyse ttiansaction costs for search and infor-
mation. Based on these analyses can be conclugettlifional measures to increase the
transparency are necessary for a successful tragisigm.

In case of many buyers and sellers, it will nopbesible for all consumers to have perfect
information, but the government can take extra mmess The permits can be sold
monthly or weekly at a central permit exchangeulic auction. For example, milk quo-
tas in Ireland (Ministerie van LNV, 2006a), Germaayd Denmark (Vogelzang, et. al.,
2003) are traded at a central exchange. And thghsuldioxide (SO2) trading program in
the United States of America under the Clean Ait Amendments of 1990, has shown
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that a public auction increases the transparenapeimarket and has also a stabilising
influence on the market (Brouwer et. al., 2001)e Bovernment can also arrange that a
supervising company will take care of a websitehvetl information about transactions
and prices. For example, the Netherlands Emissiath@kity (NEA), which is the super-
visor for the carbon dioxide trading in the Nethads, hosts a website with all relevant
information for the firms (NEA, 2008).

Entry and exit rules

Every company should have free and immediate eatrg-exit possibilities, without high
costs. This makes sure that every company who wighenter or exit the tradable permit
market can do so.

Analyse what the barriers are to enter the madai like and if they would prevent po-
tential buyers and sellers from stepping into treekat. Analyse what the barriers are to
exit the market look like and if they would prevéniyers and sellers from stepping out of
the market. Investigate which investments havestanbde when stepping into the market,
how much these investments cost and if they aret agecific or not. Based on these
analyses can be concluded if additional measurearf@asier entrance of exit are neces-
sary for a successful trading system.

Easy entering is influenced by the chosen tradystesn and initial allocation. Entering a
tradable reduction market is easier then enterintaeket for tradable permits, because in
the last case the entering party is dependent gimdpunew rights from other parties. In a
tradable reduction market the entering party jletds to comply with the performance
standard rate. Entering a market, which is allatatging auctioning is easier then enter-
ing a market allocated using grandfathering basedistoric rights. In the last case new
participants cannot enter the market directly,they have to wait until they can buy per-
mits. In case of auctioning they can buy permitthatauction and immediately start pro-
ducing. A free initial allocation imposes also asagainst new users, because new firms
have to purchase all permits, while existing firges an initial allocation for free.

If the government plans to implement tradable pesini a market with mixed or idiosyn-
cratic investment characteristics, the barriereriter or exit a market will be very high.
Additional measures should be taken before impldéimgnbecause otherwise no transac-
tions might take place, which prevents tradablengtsrfrom being successful. Additional
measures might be to increase the transparencyidpradditional financial incentives
and to promote how to reduce emission or reduction.

Homogeneous product

The ecological target will only be achieved if tineded product is homogeneous, which
means that goods are perfect substitutes: there goduct differentiation for all users (in

time and space), so all firms produce or emit @miidal product. Only if the traded units

are homogeneous, the system can guarantee thattlkase in production or emission by
a purchasing source is equal to the decrease dtiption or emission through the reduc-
tion of the selling source (Keudel, 2007).
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Investigate what the tradable product looks likealgse whether the product homogene-
ous in time (if it matters from an environmentaimoof view when the product is pro-
duced or emitted) and whether the product homogen&ospace if it matters from an en-
vironmental point of view where the product is prodd or emitted). It is also important
to investigate if the value of the product is thens for everyone. Based on these analyses
can be concluded if additional measures to makeér#iuable product more homogeneous
are necessary for a successful trading system.

If the product is not homogeneous, additional messigan be taken to ensure the eco-
logical effectiveness. Absolute emission or produrctceiling can be implemented, or
trading could be allowed only within designated edifcreating submarkets). In the Re-
gional Clean Air Incentive Market (RECLAIM) initiae, which is the Californian pro-
gram to control the sulphur dioxide (§@nd nitrogen oxides (NPemissions, the risk of
trading leading to high pollutant concentrationsnimimised by dividing the region into
two zones. Plants in the upwind zone cannot puecld@svnwind permits. Whatever re-
strictions are made, there will be a trade-off lesw environmental protection and maxi-
mising the potential economic gains. The creatibsubmarkets lowers the number of
buyers and sellers in a certain market and a getan prevent the market from being
cost-effective (Sorrel and Skea, 1999).

Technical ability to monitor

The absence of an effective and well-defined moimi¢gpand enforcement system raises
incentives for non-compliance. Monitoring and samihg is thus necessary, otherwise
the predetermined ecological objective will notduhieved. Enforcement depends on the
technical ability to detect violations (Tietenbe?§06).

Investigate whether it is possible to directly monithe production or emission without
high costs. They sources must be known and it igiossible to measure them. If that is
not possible, investigate if it is possible to monithe production or emission indirectly
without high costs. Based on these analyses carobeluded if additional monitoring
measures are necessary for a successful traditegrsys

In some cases monitoring is easy. For exampls,qtiite easy to monitor how much milk

a farmer has produced, by checking how much mai tarmer has sold to a milk-factory.

In other cases, the government must find otherir@ot) methods to monitor. For exam-

ple, carbon dioxide emissions are monitored byatm®unt of fossil fuels used, because
that is directly related to the carbon dioxide esiiss. If that is also not possible, the par-
ticipants can be asked to monitor themselves, irretore the participants have to coop-
erate.

7.3 IMPLEMENTATION PROCESS

The empirical analyses in chapter six have proviigds and opportunities that influence
the implementation and thus the successfulnesssystem of tradable permits. It is im-
portant that the government recognises them anev&rmw to deal with them. Again
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some assignments are formulated, which will helgescribe possible risks and opportu-
nities of the implementation process.

Current policy

Analyse what the current policy in that sector ldike and which adjustments to that
policy are necessary before implementing tradabtenfis. Analyse if the new policy will
have support or not, based on the fact if it wél lbss or more flexible than the current

policy.

Policy of other countries

Investigate the boundaries of the ecosystem aihdsipossible to develop a market cover-
ing the whole ecosystem: which countries will jdue trading system and which countries
might be convinced to do so? Secondly, analyseifikethat companies move to other
countries with fewer regulation, by investigatingat the current policy in other countries
in that sector looks like: is it less or more flaei than tradable permits? Companies do
not base their decision on regulation only, sotéxesystem, possibility to find good em-
ployees, the salaries and other costs (like laimm pcosts to move and other investments)
should be investigated too. Investigate if cousthave experience with tradable permits
in that sector and if these experiences are pestiivnegative. Also investigate what can
be learned from these experiences.

Role of local and regional gover nments

Investigate whether the local and regional govemtsill support the implementation of

tradable permits and if they will cooperate witke implementation. Investigate the possi-
ble power of the local and regional governmentshstruct the implementation of trad-

able permits.

Decision-making process

Investigate which parties might be affected byneg policy and investigate their inter-
ests. Secondly, should be analysed if the relgvarties recognise the sense of urgency of
implementing a new policy (which was the case wimdlik quota were implemented), for
example because that could guarantee them a bettene. Investigate which parties will
have the most and the least resistance and if #rerpossibilities for a phased implemen-
tation. Investigate the major issues in the seetbich might help to create a sense of ur-
gency, by linking these issues to create a winAitination.

7.4 APPLICATION OF FRAMEWORK ON NEW CASES

As mentioned in the introduction (chapter one)Bh#ch government considers to imple-
ment tradable permits in several new cases. Theréhe evaluation framework will be
used to assess two possible new applications déaltta permits, in order to investigate
whether tradable permits can be successful in thases and to test the applicability of
the framework. The cases used for application amgnless area permits (subparagraph
one) and water quality permits (subparagraph tWbé¢ main goal of this paragraph is:
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To assess the potential contribution to sustainaleleelopment of tradable permits in a
specific new case, based on the characteristitiseomarket and the product, the external
factors and the fulfiiment of the basic conditions.

7.4.1Business area permits

“Increase distribution of business areas persists”
Ministerie van VROM (2007)

Many municipalities would like to attract firms their municipality, because this has a
positive influence on the employability in that ar@nd it will give them financial profits
from the sale of land. Therefore the municipalitiese low prices for their land, in order
to attract companies to move to their municipaligr this reason there is no incentive to
be sparing with space, causing a low density ofdiin business parks. Because of the
fact that it is cheap for firms to move to a newad, firms are not willing to invest in
renovation of their old buildings. Many commerqgmbperties at older business parks are
unused and have high renovation costs. More tha@DRlhectare of business parks need
to be renovated, which is around 20 percent oftaked surface of business areas (Minis-
terie van EZ, 2004).

In order to start the redevelopment of these bgsimeeas and to limit the municipalities
selling their land to the project developers or fines, Jan-Willem Wesselink and prof.
Erik Verhoef developed the idea to introduce bussrerea permits, which is based on the
idea of tradable development rights in the US. fi&igonal government can allocate these
permits to the local government (municipalitiesyjrgg them the right to develop a certain
surface of business areas. The local governmemtsngeertain amount of quota, before
selling the land to companies, which, in theoryn ¢eelp the national government to
achieve both goals. Assuming that there is a esedamand for business area properties
and the permits are scarce, the price for the pemwiil raise. For the municipalities hav-
ing the lowest restructuring costs, it will be matéractive to restructure old business ar-
eas instead of developing new areas. They willalargl sell their permits. Municipalities
having high restructuring costs will buy those piésnand develop new business areas
with a high density of firms, otherwise it would bmo expensive for them (Wesselink,
2007). The Dutch Minister of Environment has algeadown her interest in the possibili-
ties of tradable business area permits. Since tkare experience with tradable business
area permits in other countries, the evaluatioméaork will be used to assess the poten-
tial contribution to sustainable development ofiiale business area permits.

Basic conditions
The first step is to investigate if it is possildéefulfil all basic conditions as defined in
paragraph 2.1 in order to develop a market.

The first boundary condition is that there shoudd buyers and sellers of the permits,
which will be the Dutch municipalities accordingtte plan of Jan-Willem Wesselink and
prof. Erik Verhoef.

75



Designing an ex ante evaluation framework to asgesgmplementation of tradable permits

Secondly an incentive to trade should be providethb scarcity of permits and sufficient
possibilities for innovation measures. Currentlgréhare many possibilities for innovation
available in the business area sector. The firssipdity for innovation is to restructure
current business areas. Many commercial propeatie&ler business areas are unused and
the density in those areas is low, so restructusiagld provide space for new companies.
When the municipality decides to develop a newress area, she can make sure that the
density of buildings in that is much higher, be@tisen the municipality needs to buy
less permits. These measures will differ in cotativeness, because all new-build build-
ings and older business areas will have differdwatracteristics and thus different costs.
Other innovation possibilities can be: undergrobndding or combined building (multi-
ple function, for example living and business area)

Thirdly, there should be a tradable product, whighbe the right to develop a Tof land
into a new business area, which will have the miibf developed business area. This is
not a measurable and unambiguous unit, for seveaabns:

» Currently the classification of business area dussxist in the Dutch legislation,
so it is not defined if a certain development isusiness area or not. This should
be adjusted before tradable permits can be impleedefaccording to professor
Korthals Altes), which can take a long time.

* Also the classification new business area anduetsiring an old business area
does not exist. It should be exactly defined whemdlis developed into a new
business area and when it is restructuring, bedaugestructuring no permits are
required.

« Also should be defined what & mf developed business area is: does that méan m
build or nf developed?

Buyersand sellers

The number of participants joining the trade ofibess area permits is equal to the num-
ber of municipalities in the Netherlands, 443 as$ tnoment. Some of the municipalities
are bigger, more attractive or richer than otheosssome individual might have an influ-
ence on the price (market power), which can hartipeefficiency of tradable permits. A
trend worth noting is that the number of municifled has been decreasing since 1992,
due to municipal merges (in Dutch: gemeentelijkanueling). Probably, the number of
municipalities in the Netherlands will decreaserem®ore in the next couple of years (but
not as much as the previous years), because songesrare scheduled. This trend might
be a risk.

The government can take extra measures to prevanicipalities using their market
power. The government can for example set a maximiupermits that a municipality is
allowed to buy. The number of buyers and sellers loa increased by expanding the
boundaries of the trading system to other countBes this might be a risk when munici-
palities from other countries are richer then Dutctinicipalities and buy many Dutch
permits. In that case hardly any business areabeitieveloped in the Netherlands, which
is not good for the employment rate. On the ottaardh probably the Dutch fiscal system
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and the availability of employees will have morepamt on the location choice than the
price of land.

Also the role of the land owner should be takea atcount. Often a farmer owns the land
which is scheduled to be developed, instead ofrtheicipality. Farmers might wait with
selling their land to the municipality, due to exfesl increases of land price. This might
influence the land market.

Entry and exit rules

Free entry rules is not an issue, because it caexpected that no new municipalities
come into existence, so no new parties will ertitermarket. It is possible that the number
of municipalities decreases, because of mergethalncase, the government should allow
the merged municipalities to combine the permitg they have. The investment charac-
teristics are not specific, because the land whiab scheduled to be used for the business
areas can be used for many other purposes alsaddreational or living purposes. Even
if the land will not be developed at all and staypspty, the surface will still have a certain
value, because people appreciate surface withgubwiidings.

Transparency

The number of municipalities is not very large, tng large to know all other municipali-
ties’ development plans (other than close neighdjolnut due to digitalisation this infor-
mation will be easier accessible. For an effectharket, the municipalities should know
how many permits are for sale and the price ofpivenit, in order to choose if they are
going to buy permits and develop a new business @r@éenovate an older business area.
The government can organise a central exchangabléc @uction or maintain a website
with all relevant information, to make sure thdtralevant information is easy accessible
for everyone.

Homogeneous product

Land is not a homogeneous product in space, betheg®ice of land differs per location.
The price of land depends for example on the adubss other businesses and availabil-
ity of employees. Also the surface of land diffexsspace, which makes it less or more
attractive (or expensive) to build on. The averpgee of a squared metre of land varies
currently between €34 (provinces of Groningen andskand) to €205 (province of Zuid-
Holland; Ministerie van VROM, 2007).

Due to the differences in land price, the willingag¢o pay for the permits will differ too.
Some municipalities have high prices of land (fearaple in the bigger cities or in the
Randstad area), for these municipalities the permitl be relatively cheaper, so these
municipalities will buy the permits. For other maipalities (country side) the price of
land might be even lower than the price of the psrnso these municipalities will sell
their permits. This difference in the willingnessgay has nothing to do with differences
in efficiency, but only with location. Thus, in @®f tradable business permits, not the
municipalities that can build at the most efficievay will buy the permits, but the mu-
nicipalities with the highest prices of land.
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This will cause that only municipalities with highices of land will buy permits and that
firms only settle in or move to these municipatitién that case the employment in the
country side will decrease and the cities will dehser and busier, which is not contribut-
ing to sustainable development. This might causeestion, a lower quality of life and
health problems. If the government supports theefasf the market, this will give no
problem, but probably the government would likehtve sufficient employment in the
rural areas too.

The government can influence the homogeneity biglolig the municipalities into several
categories, each having similar characteristidee (firices of land, density, employment
rate). Municipalities would be allowed to trade hiit their category only. However, in
order to make a good distinction between the mpalties, a large number of categories
is necessary, but in that case the number of buymassellers in each category will be
much lower, which might hamper the economic efficig

The homogeneity of land also causes that tradaldeess area permits will have a lim-
ited influence on the location choice of a compéayd thus limited effectiveness), be-
cause the accessibility and the availability of Exyges will be much more important for
the location choice than the price of land. Theeplousiness areas are often in cities in-
stead of close to the highway, causing high trarismsts. The prices of land will be mar-
ginal compared with all other costs (salaries,dpantation, building etcetera), so business
permits will be an inelastic good. This means #atincrease of the price will cause a
slight decrease of the demand. According to praoithals Altes even a double land price
(due to the price of permits) will not affect trecation choice of the companies, because
the profits of moving (better accessibility) wik higher than the costs.

Technical ability to monitor

Even if a municipality has a permit to develop #@aie surface into a new business area,
still a building permit is necessary and the deprlent must be stated in the municipali-
ties’ development plan. The building permit and dexelopment plan must be published
in public. The government can check all buildingnpis for business areas for the fact if
the municipality has sufficient permits for thatfsiwe. Even if the system of building
permits does not exist, it is easy to monitor, lbeeat is visible where new business areas
are build. Extra monitoring measures to increase dffiectiveness of tradable business
area permits are not necessary.

I mplementation process
Also the following risks and opportunities thatlirgfnce the implementation process have
been identified:

Current policy

Currently, the national government cannot limit thenber and size of business areas be-
ing developed. The municipalities make a develognptan, in which they state how
much land they plan to develop for business pakksording to this plan they will sell
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that amount of land to the project developers erfitms. This makes it easier to build up
new policy from scratch, but it might cause a lotesistance of the relevant parties.

Role of other countries

Surrounding countries of the Netherlands do noehawy policy to limit the number of
new business areas build, because they do notéaearcity of land. Tradable business
area permits might cause higher prices of landalbee the municipalities recharge the
costs of the permits in the price). This might bes&, because if the prices of land will
increase a lot, companies might consider movirentather country, because that might be
a lot cheaper for them. On the other hand, thalffisgstem and the accessibility will be
much more important for the location choice thamphice of land.

Role of local and regional governments

The municipalities will probably not be in favour this initiative, because they are going

to pay for the right to develop a business areachvhsed to be free. Of course they have
the possibility to recharge the costs of the pernaitthe project developers, but due to the
limited amount of permits they will probably setlsk land, so they will have fewer bene-
fits.

Decision-making process

Many parties play an important role in the land ke&rthe farmers (selling their land), the
municipalities, the project developers and the girfArobably all parties would not agree
with this initiative, because there is no curreoliqy to limit the amount of business areas
build and that these parties do not have a sensggehcy (they do not see the direct con-
sequences of their excessive land use). Thus, af lesistance can be expected, which
will make the decision-making process more diffictd order to create a win/win situa-

tion certain issues might be linked to the decisitaking, for example: accessibility of

business areas by public transport and subsidresuigtainable building and renovating
older business areas.

Conclusions

According to the characteristics of the product etredmarket can be concluded that it will
be difficult to make tradable business area pergutstributing to economic efficiency,
ecological effectiveness and social justice and thauccessful policy instrument.

Although the product is not perfectly homogene@assibilities exist to adjust the market
(dividing into subcategories) in order to deal wiliat, but this will make the trade less
efficient. If no measures will be taken to adjust homogeneity, this will have negative
consequences for the equal distribution of thedinmNetherlands. Also extra measures to
increase the transparency are necessary. One ba#ie conditions, a measurable and un-
ambiguous tradable product, will be very diffictdtfulfil, which might be a problem.

This might hamper the trade, therefore tradablanless area permits on a local level
(where every municipality receives a certain amanpermits, she can sell to the inter-
ested project developers) or a non-tradable quatgntnbe a better option to solve the
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tragedy of the business areas. Another altern&ive develop a similar system for busi-
ness areas as the ‘office for office’ initiativevdoped by Janssen-Jansen (2007). This
initiative states that a company can build a neficef as long as they renovate an old of-
fice. This initiative can be applied to businessaartoo, which would mean that a new
business area can only be developed if an old bssiarea is restructured. Also a joint
initiative of the firms to invest together in thestructuring of a business area (Business
Improvement District) might be a solution (Regiopl2006).

7.4.2 Water quality permits

Water rights trading could be implemented with relga water quality for eutrophication
(discharge of nutrients) and discharge of coolirsden There are currently many discus-
sions in the Netherlands about tradable water gup&rmits, but there are no concrete
plans yet. Industrial sources and agriculture agigs for water quality rights trading.
(Urban) wastewater treatment plants also dischsogee pollution into the water, but they
have the legal instruction to clean the water,h&y twill not be taken into account. The
instrument is less suitable for toxic and bio aculating substances, because the govern-
ment tries to limit the emission of these substaraemuch as possible, so in these cases
stricter regulations seem more suitable (Kloosteale 2007).

In the Netherlands there is no experience with watelity permits so far, but in the
United States, different types of tradable wateaalityy permits have been introduced, but
all at a local (instead of a national) level (Kel|l&907). The cost savings with regard to
direct regulations can be considerable (tens ofgregage points, Klooster et. al., 2007),
but water quality permits have generally not beery successful (Hahn and Hester, 1989)
due to the fact that an emission cap has not ye betermined in many places (Klooster
et. al., 2007).

Basic conditions
The first step is to investigate if it is possitefulfil all basic conditions as defined in
paragraph 2.1.

The first boundary condition is that there shoutd buyers and sellers of the permits,
which will be the firms that currently pollute thater: farmers and industrial sources.

Secondly an incentive to trade should be providethb scarcity of permits (by allocating
less permits than the current pollution) and byisient technological measures that are
available in the near future (Klooster, et. al.02)) because without innovation hardly any
trading will take place. A market might be verytgtabecause the participants might have
taken reduction measures recently. If there atle litossibilities for innovation measures
available, the government can try to stimulate aese and development by extra subsi-
dies. Farmers can lower their water pollution bingsther or less insecticides. The in-
dustrial sources can lower their water pollutionusmg better filters or by innovating
their treatment method. The cost-effectivenessheté innovation measures will differ:
the marginal abatement costs for the farmers amhrtawer than those for the industrial
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sources (Keudel, 2007; Klooster, 2007), which Wwél an incentive for the farmers to in-
novate and sell their permits to the industrialrses.

Thirdly, there should be a tradable product, whigh be the right to pollute the water.
This can be the right to pollute a certain amodra specific matter (phosphor, nitrate) or
the right to pollute a certain amount of equivalehta certain matter (for example if the
types of pollution are comparable and has the ssocokgical impact or if a certain con-
version factor can be used, which is the case grtenhouse gasses). The polluters cur-
rently have the right to pollute, so regulation dddbe adjusted in order to make the right
to pollute tradable.

There are several possible units to express tjiig, reach having advantages and bringing
certain risks:

» kg of pollution/year, which means that every pdalhitt can discharge a certain
amount of pollution every year. This is an efficiemit for the pollutant, because
the pollutant can easily know how much pollutionid@llowed to discharge and
schedule their production according to this knowkdHowever, this does not
guarantee a certain water quality (less ecologiffelctive), because the pollution
does not disperse uniformly within the water, scaloconcentrations are possible
(this is not the case with GObecause C@Odisperses quickly in the air and a
higher concentration at a certain moment does aoh lthe environment). The pol-
lution level does also depend on the water quanaityich will differ during the
seasons. This unit should be monitored at the faoitutself, for which their coop-
eration is necessary.

« grams of pollution/m (maximum at a certain point), this unit guarantee=®rtain
water quality (ecological efficient) and can easily monitored, by checking the
water quality several times. This unit brings saififéculties for the pollutant, be-
cause they should adjust their production levéhécurrent water quantity and the
current pollution level, which provides less fleiktly. Probably, this unit will pro-
vide very little opportunities for trading, becauseorder to guarantee a certain
ecological target everywhere, the target will st

« grams of pollution/m (average at a certain point), this unit guarangeaverage
water quality (more effective than the first untiyt high concentrations at a cer-
tain moment are still possible, which can be vemgasirable. This unit provides
more flexibility to the pollutant than the secomidtubecause their production level
does not have to match the current water quanityte current pollution level all
the time, as long as the average is alright. Teaddiantage is that constant moni-
toring is necessary, which might bring extra costs.

Buyersand sellers
The possible buyers and sellers are farmers angindl sources. The group of farmers is
very large, but decreases fast: within the lasy@&rs the number of farms in the Nether-
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lands decreased from 145,000 till 84,000. The matgabatement costs for the farmers
are much lower than those for the other sourcesdik 2007; Klooster, 2007; Kieser and
Fang, 2005), so in general the industrial sourciéisbe& buying permits and the farmers
will sell permits. The number of industrial sourdesmuch smaller than the number of
farmers, so the industrial sources will therefoaeenthe market power to influence the
price, creating an equity issue (Kieser and Fa@@5®

Entry and exit rules

The investment costs for entering the market walhigh (land, equipment, plant), so new
entrants will have a barrier to enter the markée main investment characteristics of the
farmers are non-specific, because their main imvest is land, which can be used for
other purposes as well. For the industrial soutbesmain investment characteristics are
their plant with the equipment. This is a very sfleanvestment, because their plants are
build specifically for them, so they cannot be u$adother purposes. The government
cannot adjust the investment characteristics, haitcan take extra measures, like provide
extra incentives for innovation. These measuresimaase the efficiency, but the effi-
ciency will still be less than in case of non-sfiednvestment characteristics.

Transparency

The group of buyers and sellers will be very lasgeextra measures are necessary. For an
efficient market, the participants should know hoany permits are for sale and the price
of the permits, in order to choose if they are gdimbuy permits or reduce their pollution
load. The government can organize a central exeahaamgublic auction or maintain a
website with all relevant information, to make stinat all relevant information is easy
accessible for everyone.

Homogeneous product

Water pollution is not a homogeneous product, beedloe location of discharges is more
important with water rights trading than with ennisss to air (Klooster, 2007). Pollution
does not disperse uniformly within the water, tlncal concentrations are possible, which
are called hot spots (Keudel, 2007). This mightseaproblems if a plant close to a sensi-
tive ecosystem buys many emission permits andrbistine ecosystem. Within the whole
system of during a whole period the water qualdgignight be achieved, but locally or at
a certain moment the limits might be exceeded (&ep 2007). So when designing the
water rights trading system, attention must be paigreventing quantities that are too
great on a local level or at a certain moment.

To do so extra regulation is necessary, althoughrttight hamper the efficiency. Abso-
lute emission or production ceiling can be impletednFor example a condition for vul-
nerable areas can be admitted, saying that thesragim only be used as long as the quality
standards at a certain point are not exceededhelt6 the Total Maximum Daily Loads
(TMDLs) is developed, which is a calculation of tmaximum amount of a pollutant that
a water body can receive and still meet water guatandards (Kieser and Fang, 2005).
Another solution would be to allow trading only hiit designated zones (creating sub-
markets). It is also possible for the governmentedfy and approve every individual
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transaction (Klooster, et. al., 2007), but thatl witrease the transaction costs, which is
not desirable.

Technical ability to monitor

Two different sources of water pollution can beniified. Point sources (industrial

sources) discharge their pollutants at a fixedwaelll identifiable point into the river. The

discharges made by point sources can thereforedaesply monitored: this makes it pos-
sible to assign individual accountability for thellption. Non-point sources, for example
farmers, do not discharge pollutants at a precisetplt is not possible to assign individ-
ual accountability for the resulting pollution. Shiesults in a significant monitoring prob-
lem (Keudel, 2007). The non-point sources can lotuded from the trade, but that would
make tradable permits less efficient. The numbdyuykers and sellers will be significantly
lower and the marginal abatement costs for somepoant pollutants are much lower
than those for point sources (Keudel, 2007).

I mplementation process
Also the following risks and opportunities thatlighce the implementation process have
been identified:

Current policy

The current policy instrument for water qualityrégulation, which is an inflexible policy
instrument. Tradable permits are more flexibletr@support of the participants for trad-
able permits will be high. On the other hand, du¢hie fact that current regulation that
works well, there is no sense of urgency for a pelicy instrument.

Role of other countries

Due to the many rivers that flow into the Nethedsnthe pollution that is discharged up-
stream into those rivers will end in the Dutch gstsm of water. So, the boundaries of
the Dutch ecosystem of water are larger than thiddvmf the Netherlands. Thus agree-
ments with neighbour countries, like Belgium andr@any are necessary. Currently the
policy instrument for water quality in these couggris regulation. When tradable permits
are introduced in those countries as well, agre¢ésnerust be made about the level of
permits, which can be quite a challenge. There vglino risks that the non-point sources
will move to other countries due to the introdustiof tradable water quality permit, be-

cause they will be sellers of permits (and thus eniddeir reduction measures profitable).
The point sources will not move either, becausdtiem the costs to move (plant, equip-
ment, employees) will be very high.

Role of local and regional governments
The implementation of tradable water quality pesmibes not affect the local and re-
gional governments at all, so they will probablyéao resistance to the implementation.

Decision-making process
Tradable water quality permits will provide the Iptdnts more flexibility than the current
regulation, so they will probably support this npalicy instrument. This makes the deci-
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sion-making process not so difficult. In order norease the relevant parties’ support cer-
tain issues might be linked to the decision-makmmgreate a win/win situation, for exam-
ple: subsidies for innovation measures and tax adges.

Conclusions

Based on the characteristics of the ex ante evatuitamework can be concluded that
tradable water quality permits have a low chancbedfg a successful policy instrument.
Tradable permits seem very applicable to pointeionly, while point sources can eas-
ily be regulated with regulating policy instrumengplying tradable permits on only the

point sources will rescind all the economic andaadvantages of tradable permits.

If the government chooses for a unit kg of pollafieear or average grams of pollu-
tion/m?, high concentrations at a certain point and/ar e¢rtain moment are possible, be-
cause water pollution is not homogeneous in tinteiarspace. In that case the ecological
target might not be achieved. It will also be diffit to monitor in case of non-point
sources. If the government chooses for the unitimam grams of pollution/f a certain
ecological level will be guaranteed, but this viilfluence the flexibility of the pollutant
(less efficient). Other issues that might come ngpthat there might be market power and
that the high asset specific investments causeayla larrier to enter or exit the market,
which will also hamper the economic efficiency loé tradable permits market.

Even though there are possibilities to make adjaststo the market in order to influence

the characteristics, these adjustments will infagethe market in such a way, that an ef-
fective and efficient market cannot be guarant@eddable water permits might in theory

be more efficient than strictly regulated policyt ith all the adjustments that are neces-
sary to deal with the imperfections of the marked the product, the advantages of a trad-
able permit market will be little. If there are tgrany efficiency advantages and the eco-
logical effectiveness cannot be guaranteed eitberguse water pollution is not homoge-
neous and difficult to monitor), it might be a leetidea to choose for a different policy

instrument, like strict regulation to make suret tthee ecological effectiveness is guaran-
teed.

7.5 REFLECTION ON THE FRAMEWORK

The ex ante evaluation framework is applied on tases where tradable permits are con-
sidered to be implemented to assess whether tegabinits have a potential to be a suc-
cessful policy instrument in that case or not. Whiking this framework to assess the
cases, the following critical issues raised:

* Following the framework does not provide a completerview of a sector, but
only deals with the most important issues. Eveptaehas its own characteristics
influencing the potential successfulness of a toepermit system, while only the
general characteristics are in the framework. Thoeeethe framework should be
used with an open and critical vision, while kegpihe limitations in mind every
time using this framework.
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After a description of the sector is made, basetherformulated assignments, the
researcher should conclude about the potentialesst@ness of tradable permits
in that sector, but the framework does not proadgood guidance to conclude
based on the descriptions. Often the analysesretable in multiple ways and
the conclusions might depend on the person usiadrédmework. To increase the
transparency of the conclusions and thus the comenit of the relevant parties
with the conclusions, they should be involved nolydn the analysis phase, but
also when interpreting the analysis. A second-opimf an independent researcher
will increase the chance that the right conclusiemgsdrawn.

Some characteristics are more important to belledfithan others, but this is not
described in the framework. It is up to the part@slecide which characteristics
are considered more important. In further researeight factors might be formu-
lated, which will be helpful during the conclusiphase.

While using this framework to assess the casedptlmeving positive issues raised:

The framework provides a good guidance to desdtibefactors influencing the
successfulness of tradable permits. The framewisik lzelps to structure the way
of thinking.

The framework supports the researcher to adoptieatpoint of view, instead of
only a focus on the advantages of tradable permits.

The framework helps to increase the transparendfieofiecision-making process
about tradable permits. Especially when the govemtnand the relevant parties
analyse together whether the market, the prodwttlaa external factors are suit-
able for implementing tradable permits. This desesathe chance of contested
knowledge and increases the support and commitaie¢he relevant parties.

While constructing the framework the following issuraised:

The single-dimensional and theoretical analysescofogical effectiveness, social
justice and/or the economic efficiency were vergfusto come to the core of
tradable permits. This approach forces to makengptete and detailed description
of the contribution of tradable permits to thattagr pillar of sustainable develop-
ment. But, as the empirical analyses showed, ttadadrmits cannot be consid-
ered from a single-dimensional point of view, sbthé insights had to be com-
bined later on, which was not always easy to do so.

The framework is constructed from a sustainablesligwment point of view, but

contribution to sustainable development is notdhky criterion to assess the suc-
cessfulness of a tradable permit system. Therefthrthe time a certain balance
had to be found between extending the framewodtder to make it as complete
as possible and making sure that this researcis detl the core issues of a suc-
cessful policy instrument only.
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8. CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS

The interest in the application of tradable perniteiew cases is growing, but not every
attempt to implement tradable permits has beenesséal. In this research a policy in-

strument is considered successful if it contributesustainable development, thus if it
contributes to economic efficiency, ecological effeeness and social justice. It would

thus be interesting to asses ex ante whether teagabmits have potential to contribute to
sustainable development in a specific case or Based on this, the research question,
which is answered in this thesis, is the following:

What does an ex ante evaluation framework to agbegsotential contribution to sus-
tainable development of the implementation of thdelgpermits in a new case look like?

Based on a theoretical analysis of economic efiye ecological effectiveness and an
empirical analysis it was found that the followiisgues influence the successfulness of a
tradable permit system:

» The following basic conditions: there should be dnsyand sellers, a scarcity of
permits, possibilities for innovation, the pernmstsould be tradable and a tradable
unit should be defined.

» The following characteristics for the market and firoduct: buyers and sellers,
technical ability to monitor, transparency, entngaxit rules and a homogeneous
product. Empirical analysis showed that it is netessary for a successful imple-
mentation that all characteristics must be compldtéfilled, but the better they
will, the higher will be the chance for a succeksfuplementation of tradable
permits. If some of the characteristics seem nibalsie for implementing tradable
permits, there are often possibilities to make stdpents to the product and market
in order to influence the characteristics.

» Also the implementation process is important f@uacessful implementation of
tradable permits. The following risks and opportiesi that influence the imple-
mentation process can be distinguished: curremtypable of other countries, role
of local and regional governments and the decisiaiing process.

These three issues are the basis for the framefoorkx ante evaluation of tradable per-

mits. The framework supports the decision-makingcess about whether or not imple-

menting tradable permits in a specific case, byestigating if tradable permits have a

high chance of becoming a successful policy inséminm that case or not. The evaluation

framework can be very useful when the governmensiders to implement tradable per-

mits in a new case. The framework helps to strectine way of thinking, supports the re-

searcher to adopt a critical point of view and ketpincrease the transparency of the de-
cision-making process about tradable permits.

87



Designing an ex ante evaluation framework to asgesgmplementation of tradable permits

The evaluation framework is used to assess two agplications of tradable permits:
business areas permits and water quality permése on this analysis can be concluded
that, based on the characteristics of the markdtthe product, tradable water permits
have a low chance of becoming a successful potisjrument. Also tradable business
area permits have not a high chance of becomingesstul, because it might be difficult
to fulfil the (necessary) basic conditions. If finlemework provides a negative advice, the
government should be careful when considering implating tradable permits in that
case.

Furthermore it has been found that the designtoddable permit system does not influ-
ence the successfulness, because trade-offs hdeert@de within and between the three
pillars of sustainable development, thus the besigm does not exists. So, the design
choices are not part of the evaluation frameworkhatmatters is the decision-making
process about the design. The decision-making psosean important part of the imple-
mentation process, because the government cancidieden her own about whether trad-
able permits will be implemented or not and what llest design of the tradable permits
system will look like. First of all the relevantntias would not accept and support the out-
come, if they were not involved in the decision-ingkprocess, while the government is
dependent on the willingness and support of théggaants and other actors. To increase
their cooperation, the participants should be ivedlin the analysis phase and the deci-
sion-making process. Secondly, it is not possiblddsign the optimal system of tradable
permits based on complete and objective informati@eause the information is conflict-
ing, contested or sometimes not available at allolving the relevant parties increases
their support, but also brings some risks. Thesiecimaking process can take long, be
hardly manageable and the outcome might be notteféeor efficient. Therefore a proc-
ess design should be developed, to structure tbiside-making process about tradable
permits to make sure that the outcome of the psoisean optimal design of a system of
tradable permits that is supported by all actorss Will provide the participants an incen-
tive to cooperate in implementing tradable permitkich will increase the chance on a
successful implementation.

Coming back to the introduction of this researbiis framework has definitely an added-
value compared with the frameworks as designed dcayeBEand Skea (1999), MDW
(2001) and Van Der Kolk Advies et. al. (2006), hesmit provides a good overview of all
issues that influence potential successfulnesstafdable permit system. The framework
provides not only an overview of the characterssti¢ the market and the product, but
also an overview of the external factors and th&deonditions. Also the importance of
the implementation process for a successful impigat®n has been discussed, which has
not been discussed in the other three researches.

8.2 RECOMMENDATIONS

These analyses result in the following main recomfaéions for the government. Addi-
tionally, some recommendations for further researehformulated.
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Use evaluation framework to test new case

When the government is considering to implemerdaide permits in a new case, the ex
ante evaluation framework should be used to find ibtradable permits have a high
chance of becoming a successful policy instrumeribhat specific case or not. The rele-
vant parties should be involved in this early stalyeady, to develop support and knowl-
edge. The government should handle according touteme of the framework.

Work out a process management strategy for decisiaking

When the government and the relevant parties cantbet conclusion that tradable per-
mits have a high chance of becoming a successfiglygastrument in a specific case, the
government should appoint a process architect sigdea process management strategy
for the decision-making process about the desigicel. The design of the process man-
agement strategy is a process itself, so the pgaatits should be able to give their opinion
too. The use of a process management strategye&isidn-making instead of hierarchical
decision-making increases the chance for a suadesgilementation of tradable permits.

Before the framework is ready to be used by theeguwent, a couple of issues need fur-
ther research.

Empirical analysis

In this research a short empirical analysis of tases is performed, which should be ex-
tended in further research with insights providgdther historic attempts of implement-
ing tradable permits, within and outside the Nd#rats. The framework and the process
management strategy should be compared with theadieaistics and implementation
strategy of successful and non-successful hisaitempts of implementing tradable per-
mits, to see if their success or failure could mlTted.

Application by others

In this research, the same person designed anckadppé framework. Before the govern-

ment starts applying the framework, the evaluatramework should be applied by oth-

ers, in order to find out if it is useful, easyuse and really supports the decision-making
process about whether or not implementing tradpblenits in a new case. This applica-

tion can be performed by other researchers or &xper

Extend framework

This framework has been constructed based on dgseaf economic efficiency, eco-
logical effectiveness and social justice. In orttedesign a complete evaluation frame-
work, the framework should be complemented withginis provided by other criteria for
successful policy instruments too, like feasibityd attainability.

Weight factors

Some characteristics are more important to belledfithan others, but this is not de-
scribed in the framework. It is up to the partieslecide which characteristics are consid-
ered more important. In further research weightdiacshould be formulated, which will
be helpful for the government and the relevantigaduring the conclusion phase.
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APPENDICES

APPENDIXA: CASES

Possible applications of tradable permits are:

Milk quota

Milk quotas were introduced in Europe on the 1sApfil 1984. They were introduced to
balance production and demand of milk and dairy,t@ostop the European over-
production. Every EU member state receives a cegtaiount of quota. The initial quota
levels were based on the production of the previ@m#s minus a certain percentage and
there have been further reductions as well. Théaguare divided along the milk produc-
ers. Each year depending on how much the countayvelsole is over quota, a super levy
rate is set. This basically means that the prodiscgiven a certain grace on his quota.
Anything that a milk producer produced above itividual quota (+ the grace) will incur
a super levy. This is a fine which is higher thha price of milk. In order to increase
guota a farmer can lease or buy quota. The consegsef the implementation of milk
guota have been an increased economies of schigher productivity per cow and a de-
crease in milk production (MDW, 2000).

Manure quota

The intensive agricultural sector resulted in a anarsurplus: on one hand the production
of manure has increased on the other hand thehildsss to drop off the manure in a re-
sponsible way have decreased. In order to redecedhsequences for the environment a
limit for the production of manure is set. In thetNerlands the manure production quota
are introduced by the implementation of the Meéfistovet and the Wet verplaatsing
mestproductierechten. Also some restrictions fa tise of manure have been imple-
mented (MDW, 2000).

Sugar quota

Before the introduction of the sugar quota the deinaf sugar has been stable, while the
production of sugar has been increasing. The ratigavernments of sugar producing
countries in the EU have been protecting and réigglahe sugar industry, which caused
larges differences in the price of sugar within B¢ That is the main reason why the sys-
tem of sugar quota is introduced. This system eoitsrown costs on EU level, which
means that the financial support is paid with tihnads. Sugar producers always had a lot
of power in the EU: they have been making agreesneith the farmers about the price
and the delivering of sugar. That is the reason wieysystem of sugar quota gives the
farmers and producers the opportunity to make ageets, which will be checked by the
government (MDW, 2000).
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Fish quota

The EU member states have since 1976 limitatictmeénamount of fish they are allowed
to catch. Since 1983 the EU has a common fish p@iemeenschappelijk Visserij Beleid
(GVB). Every year the Total Allowable Catches (TAB)determined with advice of a
couple of national and international research dsgdions. The TAC gives a certain
amount of a certain fish which is allowed to begt#un a certain period. These quotas
are divided among all member states using quota.Nétherlands have divided the total
amount of fish which is allowed to be caught toitigividual fishing companies (individ-
ual contingencies). The quotas are expressed ioftarcertain fish type, but a conversion
factor can be applied, in order to exchange quetaden member states (MDW, 2000).

Varkensrechten

The Netherlands have, according to the Nitraalijoh{91/676/EEG), the obligation to
reduce to amount of manure. Pig-farms contributdhéolion share of this surplus, so the
pigs sector is restructured. In order to reduceatm®unt of manure produced by pigs,
every farm has a quota for the amount of pigs reyallowed to keep (MDW, 2000).

Development rights

In Limburg (a province in the south of the Netheds) a pilot has started with tradable
development rights. In some states in the UnitedeStof America the ownership of land
and the right to build are separated juridical. |@og-permits can be traded separately,
which is called ‘transferable development righfithe Dutch legal system does not know
this separation. So the pilot in Limburg is basethe ‘this for that’ principle. If the land-
owner considers to develop, the municipality hasdbndition that the landowner should
add extra quality anywhere else, for example byvating old business areas into recrea-
tional areas (Bruil, 2004).

Business ar ea per mits

The offer of business areas is extreme larger th@mnlemand, which causes low prices, so
new area are developed on a very low quality. Tokdhausiness area permits are permits
divided by the national government to local goveents and gives them the right to de-
velop a certain surface of business areas. Heheelotal government needs a certain
amount of quota, before selling the land to comganDnly necessary business areas will
be developed, because otherwise it will be to esipenWesselink, 2007).

Water per mits

Water rights trading could, in particular, be degld with regard to water quality for eu-
trophication (discharge of nutrients) and dischasfieooling water. (Urban) wastewater
treatment plants and agriculture are, in particudavious parties for water rights trading.
The instrument is deemed less suitable for toxid bio accumulating substances. Fur-
thermore, water retention obligations with regardMater quantity can be considered: a
land owner must achieve storage facilities foraiarjuantities but may also pay someone
else to do this. There is already broad experiémd¢be United States with water quality
trading, in particular, eutrophication (Klooster &t, 2007).
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CO; emission trade

Carbon emission trading is emission trading speadiff for carbon dioxide (calculated in
tons of carbon dioxide equivalent) and currenthkasaup the bulk of emissions trading. It
is one of the ways countries can meet their obbigatunder the Kyoto Protocol to reduce
carbon emissions and thereby mitigate global wagmiim Europe the COemission trade
system started at January first 2005, with comgamehe heavy industry sector. Other
sectors, like the green house greenery, will prigbfdtiow soon. The C@emission trade
is based on a cap and trade approach, in whiclygregate cap on all producers is estab-
lished and these producers are then allowed tae teadongst themselves to determine
which sources actually emit the total pollutiondo#lence, the amount of produced £O
will never be higher than the cap.

NOx emission trade

In the Netherlands (as the first country within #E) the NQ emission trade system
started at July first 2005, with companies in tleavy industry sector (Ministerie van
VROM, 2008). Companies receive a relative perforreastandard rate, which is not a
fixed rate, but depends on a company’s performambe. performance standard rate is
expressed in grams N@mission per gigajoule (GJ) or per tons product. tBe NQ-
emission does not have a fixed cap, but dependseoproduction of the companies.

Frequency per mits

Frequency permits, which are in the Netherlandsidiged by the Ministry of Economic
Affairs, provide an efficient use of (mobile) teleme, radio and television frequencies.
Distribution can be done by: first come — firstv@rexamination or by an auction. In gen-
eral permits for commercial use are distributecdbyuction (MDW, 2000; Ministerie van
Economische Zaken, 2005).
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