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Chapter 3

Optimal Competence Allocation  
for Climate Change



In order to distill concrete predictions and conclusions from the theoretical framework devel-
oped in chapter 2, we need to apply it to a specific regulatory context. Chapter 3 applies the 
theoretical framework to the case of climate change regulation; together these two chapters form 
the theoretical and normative framework against which the functioning of the European Union 
Emissions Trading Scheme (EU ETS) will be analyzed in Part II.

We consider the implications of the competence allocation decisions for the regulatory 
framework aimed at the mitigation of climate change through the reduction of greenhouse gasses, 
as developed under the United Nations Framework Convention on Climate Change (UNFCCC) 
and implemented by the European Union and its Member States.

In section I, we set out the most important characteristics of climate change as a regulatory 
problem, the regulatory levels involved in its mitigation, and the regulatory tools used. From these 
building blocks, two scenarios of competence allocation are constructed, which reflect the two 
most prevalent states of the world in terms of competence allocation at the time of writing: one 
based on global norm setting, and another based on regional norm setting, combined with 
regional or national implementation and/or enforcement (section II). In both these scenarios, op-
timal competence allocation will be identified based on the normative trade-offs between (i) the 
level of heterogeneity of the conditions and preferences in different localities; (ii) the presence of 
externalities; and (iii) the potential to achieve economies of scale and/or scope (section II.A.).213 
The welfare implications of fragmented competence allocation, based on strategic interactions 
between these competences, are also discussed (section II.B.).214 Section III concludes by present-
ing two optimal allocation models with respect to these scenarios, which will form the basis for 
comparison with the EU ETS in chapters 4 and 5.

213. See generally chapter 2, section II.B.

214. See generally chapter 2, section III.
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i. The regulaTory ConTexT of CliMaTe Change

“[T]here is the clearest possible distinction between the apparent normative simplicity of environmental 

issues, and the appalling complexity of the law required to realize environmental objectives”215

The science that underlies our present-day understanding of anthropogenic climate 
change appears to be straightforward: the emission of so-called ‘greenhouse gasses’ — 
caused increasingly by human activity — affects the global climate, which results in more 
extreme weather patterns and an overall increase of global temperatures.216 Since the 
effects of these temperature increases are considered disruptive, and potentially threaten-
ing, to our way of life, any further increase in temperatures is to be minimized through the 
reduction and capture of greenhouse gas emissions. However, as soon as we step away 
from this elementary reading of the causes and effects of, and solution for climate change, 
the problem quickly becomes highly complex, involving many scientific uncertainties 
regarding the long-term effects and costs, a high number of diverse contributing activi-
ties, and potentially to be regulated parties, unequal distribution of costs, etcetera. These 
factors make the ‘apparent normative simplicity’ of climate change into a highly complex 
regulatory problem. Section A will set out the key characteristics of climate change as a 
regulatory problem, followed by a discussion of the regulatory levels, tools, and compe-
tences involved in international climate regulation (sections B, C and D respectively).

A. Climate Change as a Regulatory Problem

Since the explicit acknowledgement of the existence of anthropogenic climate change 
in the 1970s, the mitigation and adaptation of climate change has come to dominate 
the international environmental regulatory agenda.217 The emission of greenhouse 
gasses (GHGs) is considered the primary cause of climate change, with emissions 
originating primarily, but not exclusively, from the burning of fossil fuels.218 Since the 
Industrial Revolution these emissions have increased exponentially, especially in the 

215. Scott (1998), at 2.

216. See Intergovernmental Panel on Climate Change (IPCC). (2007). Rather than revisit the threshold question 
as to whether the causal connection between human activity and climate change is accurate or whether 
climate change is in fact occurring at all, we accept that there is a need for regulation of this problem and 
focus on how best to mitigate its effect and adapt to them.

217. In 1979, the first World Climate Conference took place in Geneva and led to the establishment of the 
World Climate Program and the World Climate Research Program as well as to the creation of the Inter-
governmental Panel on Climate Change (IPCC) and the United Nations Environmental Program in 1988.

218. Climate change was referred to in early scientific work such as that of Fourier (1827) (the first mention of 
a ‘greenhouse’ gas effect); Arrhenius (1896) at 270 (linking the greenhouse gas effect to the emission of 
‘carbon acid’ (now known as CO2) released by the burning of fossil fuels such as coal) and more recent 
Intergovernmental Panel on Climate Change (IPCC) (2007).
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United States and (western) European countries. Increasingly, however, emissions 
of developed ‘developing’ countries are taking over due to the economic growth of 
these economies and the corresponding increase in energy consumption.219 Notwith-
standing this recent increase in energy consumption in some developing countries, 
the contribution of countries to the problem of climate change differs hugely. If we 
consider the emission of CO2, one of the most important GHGs, we find that Africa, 
as a continent, emits only 3.6% of total CO2 emissions, while it represents 14% of 
the world’s population.220 By comparison, in 2008, China was responsible for 23.3% 
of emissions, the United States for 18.1% of emissions, and the European Union for 
14.04%, while representing 20%, 5% and 11% of the world population, respectively.221

The costs and benefits of climate change inducing activities are also divided un-
evenly between countries: some countries benefit, both from the activities causing 
climate change and the changes in climate themselves, whereas others suffer.222 Due 
to the transboundary nature of climate change and the uneven spread of its effects, 
states fail to independently capture the full effects of a greenhouse gas emitting (or 
reducing) activity. The transboundary externalities involved in climate change means 
that some countries have an incentive to undersupply the public good of regulation, 
whereas others (although admittedly very few) may oversupply it — a market failure 
in terms of the provision of regulation.223 This problem of externalities is augmented 
by the fact that action on climate change is considered to be ineffective without the 
participation of the largest greenhouse gas emitters. Yet, the countries that emit most 
greenhouse gasses have limited incentives to participate in regulation since their rela-
tive economic prosperity means that they will be able to adapt to most of the climate 
change effects that (may) take place in their jurisdiction. Conversely, those countries 
most affected by climate change, such as the small island states, contribute relatively 
little to the problem and are unable to unilaterally reverse these trends. Furthermore, 
these nations often lack the capacity to adapt to climate change. This leads to a com-
plex collective action problem where the incentives to free ride are significant.

219. At time of writing (November 2011), China has overtaken the United States are largest greenhouse gas 
emitter. Some report that this happened already in 2006, other reports quote a 2011 date.

220. http://maps.grida.no/go/graphic/emissions_of_carbon_dioxide_in_africa_and_selected_oecd_coun-
tries

221. See http://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?srid=749

222. See e.g. Tol (2010); Tol (2009); Tol et al. (2004).

223. See also Stewart (2011), at 4. (‘Transnational regulatory regimes are (in ideal theory) established to address 
twin institutional failures: (1) market failures; and (2) decentralization failures resulting from the inability of 
states acting independently though purely domestic measures to adequately or properly regulate market 
actors in circumstances of global economic regulation and transnational externalities.’)
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Moreover, many of the activities that have led to the current situation have taken 
place in the past,224 which has led developing countries to argue that they have an 
‘equitable entitlement’ to emit an amount of greenhouse gases comparable to those 
emitted by developed countries in order to reach a similar level of economic develop-
ment. Climate change is a so-called ‘stock problem’, rather than a ‘flow problem’, since 
greenhouse gasses remain in the atmosphere for decades and their accumulation, not 
just their emission, is the underlying case of climate change.225 Further complicating 
factors are the uncertainty and heterogeneity of the causes and effects of climate 
change.226 It is unclear where and when most of the effects of climate change will oc-
cur and how extreme the consequences of our (in)action will be. The price of present-
day mitigating action may appear exceedingly high as compared to future adaptation, 
depending on what discount rates one applies to the expected future harm.227 Finally, 
the large number of heterogeneous public and private activities that contribute to the 
causes in varying degree require the regulation through many different tools, which 
may interfere with each other — a single ‘magic bullet’ solution is unlikely.228

In brief, ‘perfect’ climate change policy would have to overcome the collective 
action problem; take account of diverging mitigation and adaptation costs of different 
actors; balance the current and future costs of (in)action; and arguably take account 
of certain equity issues, such as democratic accountability, social (or distributional) 
justice, and intergenerational justice.229 The collective action and free-riding problems 
make it especially challenging, and necessary, to reach international agreement on 
climate change policy.

B. Regulatory Levels

Mitigation and adaption strategies for climate change encompass many regulatory 
levels, from the international to the local, supplemented by numerous private initia-
tives.230 The scenarios we develop in section II are limited in scope in so far that they 
consider only public regulation taking place at the global (i.e. United Nations), regional 

224. The main increase came with the Industrial Revolution. See Andres et al. (1999).

225. Stavins (2011), at 98.

226. See e.g. Tol (2010); Tol (2009); Tol et al. (2004).

227. See Newell and Pizer. (2004) (giving a good overview of the challenges in this area.

228. See Vinuales (2010) (describing the different ways in which scientific uncertainty is dealt with in environ-
mental law with specific reference to ten legal techniques including precautionary reasoning; framework-
protocol approach; advisory scientific bodies; law-making by treaty bodies; managerial approaches to 
compliance; prior informed consent; environmental impact assessment and monitoring; provisional 
measures; evidence; and facilitated liability).

229. See e.g. Adger et al. (Eds.) (2006).

230. Stewart, Oppenheimer and Rudyk (2011).
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(i.e. European) and national (i.e. European Member State) level. In this section, we 
set out the most important actors responsible for norm setting, implementation and 
enforcement at these levels.

The UN Framework Convention on Climate Change (the global level)

Since climate change is a global problem, the UN is arguably the only existing frame-
work within which ‘central’ regulation on climate change can take place, as it is the 
only organization of which virtually all recognized sovereign nations are a member.231 
Within the UN framework, international norm setting and norm setting regarding cli-
mate change mitigation and adaptation has taken place primarily under the auspices 
of the United Nations Framework Convention on Climate Change (UNFCCC), signed 
at the Earth Summer in Rio de Janeiro in 1992.232 With 194 Parties, the UNFCCC enjoys 
near-universal membership, as does the Kyoto Protocol (KP) with 192 Parties.233 In 
1997, the Kyoto Protocol made the broad commitment of the stabilization of green-
house gasses more concrete by setting legally binding emission reduction targets for 
the so-called Annex I countries (including mostly the 1992 OECD members and some 
‘economies in transition’, such as the Russian Federation).234

In both the UNFCCC and the Kyoto Protocol framework, the key policymaking 
decisions are taken through a so-called Conference of the Parties (COP). For the UN-
FCCC, this body consists of all countries that are party to the Convention. In the annual 
meetings, the COP reviews the national implementation of the UNFCCC commitments 
and decides on possible additional measures needed to assure the achievement of the 
ultimate objective of the Convention. The COP of the Kyoto Protocol is referred to as 
the “COP serving as the meeting of the Parties to the Kyoto Protocol” (CMP). The CMP 
also meets annually, in the same period as the COP, and any countries that are not party 
to the KP, but are party to the UNFCCC, may request observer status to the CMP.235

In addition, there are two permanent subsidiary bodies under the Convention: 
the Subsidiary Body for Scientific and Technological Advice (SBSTA), and the Subsid-

231. The exception is Vatican City. Several other states do not enjoy internationally recognized sovereignty, 
notably Palestine etc. Reparations for injuries case 1941 (about the UN being an international organiza-
tion).

232. United Nations Framework Convention on Climate Change (1994) [hereinafter ‘UNFCCC’].

233. United Nations (February 2011).

234. Kyoto Protocol to the United Nations Framework Convention on Climate Change (2005) [hereinafter 
Kyoto Protocol or KP], art. 17 and Annex I. The OECD members are furthermore listed in Annex II of the 
UNFCCC, requiring them to assist in the mitigation and adaptation of developing countries to climate 
change and to promote and develop environmentally friendly technologies in developing countries and 
economies in transition.

235. The CMP has taken important steps towards the implementation of the Protocol through the adoption of, 
for instance, the so-called ‘Marrakesh accords’ on land-use. See Marrakesh accords on land-use. (2001).
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iary Body for Implementation (SBI). These bodies, composed of country experts in 
the respective fields, are responsible for advising the COP in accordance with their 
mandate. The SBSTA deals with scientific, technological and methodological matters, 
importantly including the development and transfer of technologies, and works on 
guidelines for preparing national communications and emission inventories. It more-
over translates the technical advice of the Intergovernmental Panel on Climate Change 
(IPCC) to concrete policy advice.236 The SBI on the other hand advices on all matters 
related to the implementation of the Convention. One of the key parts of this task is 
the review of national emission reports in order to assess the Convention’s effective-
ness. The SBSTA and the SBI also serve the CMP of the Kyoto Protocol.

The European Union and its Member States (the regional and national level)

Regulation under the auspices of the United Nations typically takes the form of norm 
setting; only in some settings, the UN also acts as the implementer and enforcer of these 
norms.237 This has also been the case within the context of the UNFCCC, where the UN-
FCCC, KP and UN bodies play a limited role in the implementation and enforcement 
of the UNFCCC and KP commitments.238 Especially with respect to the mitigation of 
greenhouse gas emissions, implementation and enforcement is foreseen to take place 
at the hands of the Parties. Our discussion of the decentralized implementation and en-
forcement of emission reduction norms as set under the UNFCCC/KP therefore focuses 
on the efforts undertaken by the European Union (EU) and its Member States (MS).

The EU and its Member States function within a unique institutional structure that 
cannot be categorized as a federation, or as an international organization such as the 
United Nations. The countries that make up the European Union, the Member States, 
remain sovereign nation states but have delegated regulatory competences in certain 
areas to the European institutions. In some areas this means that the European policy-
maker has exclusive competence,239 in others the competences are shared between 

236. Intergovernmental Panel on Climate Change (IPCC) (2007).

237. Since the United Nations’ police force is dependent on the political mandate and practical support of the 
UN Members, the political agreements made in the General Assembly and the Security Council (and at 
times through the Secretary General) are very difficult to enforce by the United Nations. Even for those 
Security Council resolutions that are ‘self-executing’ or otherwise considered a rule of international law, 
the enforcement is dependent on the actions of the Members, e.g. peace-keeping missions are formed 
by national forces. Arguably, the UN tribunals form an exception to this situation since they in fact enforce 
international law against parties. However, even in this case, the execution of judgments is often depen-
dent on the cooperation of national governments.

238. For the work of the UNFCCC Compliance Committee, see decisions listed under http://unfccc.int/
kyoto_protocol/compliance/items/2875.php.

239. See TFEU (2008),Article 2(1) and Article 3(1).
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the European level and the Member States.240 There are four principal institutions at 
the European level: the European Council, the European Parliament, the Council of 
the European Union and the European Commission. These four institutions are re-
sponsible for creating policies and laws for the whole of the European Union. Another 
important institution is the Court of Justice of the EU (CJEU) and the General Court.241 
The Court of Justice is the final arbiter of European law and, with respect to implemen-
tation practices, has exclusive jurisdiction with respect to actions for failure to fulfill an 
obligation, i.e. failure of a EU Member State to apply EU law.242

With respect to environmental and energy policy, which is the main policy area 
under which climate change commitments may be placed, the entry into force of the 
Treaty of Lisbon in 2009 has had several consequences. In terms of the division and 
sharing of competences, the status of environmental policy as a shared competence 
remains unaltered. Energy policy however is explicitly referred to as a shared com-
petence for the first time.243 In terms of norm setting procedures, there are several 
changes in the Treaty of Lisbon but none of these appear to impact significantly on 
environmental legislation.244 The co-decision procedure (now: ‘the ordinary legislative 
procedure’)245 remains the primary method of environmental legislation. Under this 
procedure, the European Commission proposes new laws, which are then adopted 
by the European Parliament and the Council of the European Union (‘the Council’), 
with the latter acting by qualified majority.246 The Commission and Member States are 
responsible for the implementation of European laws, and the Commission is empow-
ered to oversee the implementation efforts of the Member States.

A final element of the relationship between the European institutions and the 
Member States is the role of the Court of Justice to enforce the responsibilities of the 
Member States in terms of implementation. Under Article 258 TFEU (ex. Article 226 
TEC), the Commission can bring an infringement procedure against a Member State 
that fails to apply European (environmental) law. This procedure has been shortened 

240. See TFEU (2008),Article 2(2) and Article 4.

241. The General Court has been given mandate to deal with cases that are brought by private parties, com-
panies and certain organizations, as well as cases related to competition law in order to alleviate the 
pressure on the Court of Justice, see Protocol No 3 (1998), Article 54.

242. TFEU (2008). Articles 263, 258-260. The Court of Justice also rules on requests for preliminary rulings, 
actions for annulment, actions for failure to act and direct actions brought by individuals, companies or 
organizations against EU decisions or actions. TFEU (2008), Article 267-269.

243. TFEU (2008), Article 4(2)(e) and (i) (environmental and energy respectively). The EU has exclusive compe-
tence with respect to the conservation of marine biological resources under the common fisheries policy 
(TFEU (2008), Article 3(1)(d), cf Cases 3/76, 4/76 and 6/76 (Joined) (1976.

244. Vedder (2010), at 293.

245. TFEU (2008), Article 289 in connection with Article 294.

246. TFEU (2008), Article 284. The European Council cannot pass any laws, as opposed to the Council of the 
EU, and rather is responsible more generally for political agenda setting.
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in the Treaty of Lisbon, which means that the Commission is able to bring a case before 
the Court sooner than was possible under Article 228 TEC.247 In addition, Article 260(3) 
TFEU allows the Commission to apply directly for the imposition of a lump sum or 
penalty payment in case of infringement. Traditionally, the Commission has been the 
main party to confront the Member States with lack of, or faulty, implementation of EU 
environmental law.248

C. Regulatory Tools

The overarching policy objective put in place by the UNFCCC is the ‘stabilization 
of greenhouse gas concentrations in the atmosphere at a level that would prevent 
dangerous anthropogenic interference with the climate system’.249 The Kyoto Protocol 
attached concrete norms to this objective by committing the Annex I parties to the 
Convention to reduce their ‘aggregate anthropogenic carbon dioxide equivalent 
emissions of the greenhouse gases listed in Annex A’ to the assigned amounts.250 These 
reductions are calculated pursuant to the quantified emission limitation and reduction 
commitments contained in Annex B and are aimed at reducing the overall emissions 
of greenhouse gases by at least 5 per cent below 1990 levels in the commitment pe-
riod 2008 to 2012. The implementation of the country-specific goals set by the Kyoto 
Protocol is left to the individual parties, or groups of parties.251 Since these goals are 
to be met primarily through domestic implementation measures, the Protocol does 
not prescribe the use of any specific instruments. It does however, provide for several 
‘new’ market-based mechanisms to be developed, which are meant to stimulate green 
investments abroad and enhance cost-effectiveness: Emissions Trading,252 the Clean 
Development Mechanism (CDM),253 and Joint Implementation (JI).254

247. TFEU (2008), Article 260, second paragraph. A specialized procedure has also been introduced for the 
non-communication of implementation measure for directives.

248. This may change slightly with the revised text of TFEU (2008), Article 263. See extensively Zeben (2010).

249. UNFCCC (1994), Article 2.

250. Kyoto Protocol (2005), Article 3(1).

251. Kyoto Protocol (2005), Article 3(1) (‘The Parties included in Annex I shall, individually or jointly, ensure that 
their aggregate anthropogenic carbon dioxide equivalent emissions of the greenhouse gases listed in An-
nex A do not exceed their assigned amounts [..]’). Kyoto Protocol (2005), article 4(1) (‘Any Parties included 
in Annex I that have reached an agreement to fulfill their commitments under Article 3 jointly, shall be 
deemed to have met those commitments provided that their total combined aggregate anthropogenic 
carbon dioxide equivalent emissions of the greenhouse gases listed in Annex A do not exceed their as-
signed amounts[..]’).

252. Kyoto Protocol (2005), Article 17. Conference of the Parties serving as the meeting of the Parties to the 
Kyoto Protocol (CMP) (30 November 2005); CMP (17–18 December 2004).

253. Kyoto Protocol (2005), Article 12.

254. Kyoto Protocol (2005), Article 6.
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The Clean Development Mechanism is aimed at assisting non-Annex I parties in 
achieving sustainable development and contributing to the prevention of dangerous 
climate change. It also allows Annex I parties to comply with their emission reduction 
targets in a cost-effective way; through investing in CDM projects, these countries 
obtain ‘certified emission reductions’, which, subject to certain conditions, go towards 
their emission reduction targets.255 Joint Implementation is also aimed at facilitating the 
reduction commitments of the Annex I parties. Under JI, the parties may invest in other 
Annex I parties as an alternative to domestic emission reduction, which may lower the 
cost of complying with their reduction commitments. Joint Implementation projects 
are primarily aimed at promoting projects in the so-called ‘economies in transition’ 
listed in Annex B of the KP.256 Since the JI-investment country also has its own reduc-
tion targets, the process of receiving credits for JI projects has to ensure that the total 
amount of emission credits among the Annex I parties does not change. This is done 
by assigning host countries a number of ‘Assigned Amount Units’ (AAUs), determined 
on the basis of its 1990 greenhouse gas emission levels.257 The ‘Emission Reduction 
Units’ that are awarded to the JI-investment country as the result of a successful project 
come from this pool of AAUs; since both units represent one tonne of CO2 equivalent, 
the total amount of emission credits among the parties remains the same.

The implementation of the Parties’ commitments through these mechanisms, and 
any additional national measures, is subject to mandatory reporting,258review,259 and 
enforcement by the bodies of the Protocol.260Articles 3(1) and 4(1) of the Protocol pro-
vide that Parties may choose to achieve their emission reduction goals both individu-
ally and jointly.261 These provisions are the basis for the European action through the 
European Union’s Emissions Trading Scheme, the targets of which are directly linked to 
the Kyoto Protocol commitments.262 Many of the EU Member States were included in 
Annex I of the Kyoto Protocol, which led to an agreement to combine efforts at the Eu-
ropean level.263 The European Union has implemented, and is making use of, all three 

255. See Streck (2007); Netto and Barani Schmidt (2009); Krey and Santen (2009); Paulsson, E. (2009); Vasa 
and Michaelowa (2011); Unger and Charlotte (2009).

256. See Simonetti (2010); Hoogzaad, J. (2009).

257. The initial assigned amount of AAUs is equal to a country’s 1990 level of greenhouse gas emissions, less 
five percent, multiplied over five years. Each AAU is worth 1 ton of C02 equivalent. This formula is set forth 
in Kyoto Protocol (2005), Article 3 Paragraph 1.

258. Kyoto Protocol (2005), Article 5, 7 and 13-17.

259. Kyoto Protocol (2005), Article 8 and 22.

260. Kyoto Protocol (2005), Article 18 and 27.

261. Kyoto Protocol (2005), Article 3(1) and 4(1).

262. See section II.A.

263. European Council (2002).
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of the market-based instruments mentioned in the Kyoto Protocol;264 we will focus on 
implementation through emissions trading. Under emissions trading, regulators set a 
cap that places an absolute limit on aggregate emissions for certain sectors.265 This cap 
is subdivided in a number of tradable permits that entitle the holder to engage in the 
regulated activity. In the context of the EU ETS, these permits convey the right to emit 
a certain amount of CO2; other tradable permit schemes, for instance in fishery, allow 
the permit holder to fish a certain amount of a certain species.266 All actors included 
in the system are assigned a number of permits, either through grandfathering (which 
means that the permits are given away for free),267 or through auctioning. Once the 
initial allocation has taken place, the parties can trade the permits on the relevant 
market if they wish to emit more or less than permitted through their initial alloca-
tion.268 The theory behind economic instruments such as emissions trading suggests 
that the economy-wide pricing of carbon is the most cost-effective method to secure 
meaningful CO2 reductions, especially in industrialized countries.269

D. Regulatory Competences

In chapter 2, a distinction is made between the three regulatory competences with 
references to primary and secondary regulatory norms.270 The primary norms refer to 
the overarching policy aim that will be pursued, while the secondary norms opera-
tionalize this goal. In line with this categorization, we can distinguish between norm 
setting, implementation and enforcement in the context of the mitigation of climate 

264. European Council (2003d) and European Council (2004a).

265. See e.g. Coase (1962); Dales (1968a) and (1968b); Baumol and Oates (1971); Montgomery (1972); Hahn and 
Noll (1982).

266. Fishing quota’s are exceedingly common. Under these schemes, a maximum quota is imposed which is 
then divided between the different fishermen in a certain region or fleet. See Amundsen, Bjorndal and 
Conrad (1995); Costello, Gaines and Lynham (2008); Huppert (1990); European Commission (2007c).

267. Woerdman, E., A. Arcuri and S. Cló (2008).

268. Jaffe, Ranson and Stavins (2009), at 789 (‘A cap-and-trade system constrains the aggregate emissions of 
regulated sources by creating a limited number of tradable emission allowances, which emission sources 
must secure and surrender in number equal to their emissions.’); Tietenberg (2003), 400–419 (‘In an 
emissions trading or cap-and-trade scheme, a limit on access to a resource (the cap) is defined and then 
allocated among users in the form of permits. Compliance is established by comparing actual emissions 
with permits surrendered including any permits traded within the cap.’); Stavins (2001) (‘A. Under a trad-
able permit system, an allowable overall level of pollution is established and allocated among firms in 
the form of permits. Firms that keep their emission levels below their allotted level may sell their surplus 
permits to other firms or use them to offset excess emissions in other parts of their facilities.’)

269. Metcalf (2009); Kaplow (2010); see also Newell and Stavins (2003) (arguing that the ubiquitous nature 
of energy generation and use and the diversity of CO2 sources in a modern economy mean that con-
ventional technology and performance standards would be infeasible and—in any event— excessively 
costly). For an insightful discussion of the similarities and differences between emissions trading and the 
imposition of (environmental) taxes, see Stavins (2011), at 100-101.

270. See chapter 2.II.A.1.
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change through the reduction of greenhouse gasses by means of emissions trading as 
follows:

Norm setting refers to the determining of emission reduction norms for specific 
countries and/or regions. Moreover, the norm setter may provide a set of suggested 
instruments that can form the basis for further implementation rules.271

The implementation process involves the translation of country or regional norms 
to specific reduction norms for certain industries/sectors of the economy, i.e. the dis-
tribution of the norm. Aside from this norm distribution, implementation also involves 
the creation of specific laws or guidelines that put in place the required institutional 
and administrative structure for the regulatory instrument to function. In the case of 
emissions trading, this refers specifically to rules of emission allowance allocation, and 
market creation.

Enforcement requires the verification of behavior and the penalization of non-com-
pliance with respect to the distribution made as part of the implementation process. 
Moreover, the market-based nature of emissions trading also imposes an important 
market oversight responsibility on the enforcer.

E. Regulatory Scenarios

From these building blocks, two scenarios of competence allocation can be construct-
ed. The key difference between these two scenarios is the locus of norm setting powers.

Scenario 1 places the norm setting competence at the global (i.e. UN) level, whereas 
Scenario 2 places it at the regional (i.e. EU) level. In both scenarios, implementation 
and enforcement are assumed to be located at either the regional or national level 
(the EU or Member State respectively). Figures 1 and 2 are a schematic representation 
of these two scenarios.

271. Specifically, emissions trading, the Clean Development Mechanism, and Joint Implementation.

Norm Setting Implementation Enforcement 

      Global 

   Regional 

   National 

EU EU 

MS MS 

UNFCCC 

Figure 3.1: Competence allocation choices under global norm setting (scenario 1)
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These scenarios form the basis for our optimal competence allocation analysis in 
section II.

Norm Setting Implementation Enforcement 

      Global 

   Regional 

   National 

EU EU 

MS MS 

EU 

Figure 3.2: Competence allocation choices under regional norm setting (scenario 2)

ii. opTiMal alloCaTion for CliMaTe Change

A. Normative Trade-offs

In chapter 2, we identified three competence allocation considerations – (i) the level 
of heterogeneity of the conditions and preferences in different localities; (ii) the pres-
ence of externalities; and (iii) the potential to achieve economies of scale and/or 
scope. The ranking of these considerations depends on the nature of the regulated 
problem. In this section, we will rank and apply each consideration to the problem of 
climate change, keeping in mind the respective roles and substance of the different 
competences given our regulatory context of climate change mitigation through emis-
sions trading.

1. Norm setting

Within the regulatory problems associated with climate change, we focus particularly 
on greenhouse gas emitting activities. The emission of greenhouse gasses gives rise to 
substantial externalities with global impacts.272 Moreover, the extent to which countries 
engage in these activities varies substantially, as do the effects of these emissions. Due 
to the global scope of the effects of climate change, and its collective action nature, 
only norms that are set at the global level will be able to secure the internalization of all 
environmental and economic externalities. This capture of externalities will be consid-
ered the ‘first order’ consideration, i.e. the capture of externalities is paramount and 
takes precedence over e.g. the accommodation of heterogeneity, when considering 

272. See section I.A.
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the competence allocation of norm setting. Accommodating heterogeneous circum-
stances and preferences, and economies of scale and scope are thus marked ‘second 
order’ considerations, which may act as additional considerations once the capture 
of externalities is secured. With respect to the normative trade-off referred to above, 
the purpose of ranking these considerations is make explicit why a certain allocation 
of competence may be chosen, even if it does not represent optimal allocation in all 
dimensions (e.g. heterogeneity or externalities capture).

The heterogeneous causes and effects of climate change and greenhouse gas 
emitting activities make a uniform approach undesirable. However, we allow for 
differentiation in norms for different regions/countries under norm setting at the 
global level. The general consensus is that the location of greenhouse gas reduction 
is immaterial; any absolute reduction in greenhouse gasses will have a positive effect 
on climate change. Naturally, the location of emission matters in terms of other pollu-
tion effects but not in terms of mitigating climate change. This speaks on favor of the 
centralization of norm setting since little jurisdiction specific information is needed 
and large economies of scale can be achieved. Moreover, economies of scope can 
also be attained since mitigation policies of greenhouse gasses can be combined with 
more general air pollution policies. The environmental and scientific information and 
research needed to set these norms are subject to potentially large economies of 
scale, compared to the national level. Even more, these economies at the global level 
would overcome capacity problems at the national or regional level (e.g. in the least 
developed countries).

A further consideration is the element of ‘risk’. Following Dari-Mattiacci and Arcuri’s 
categorization, climate change is partly a weakest link risk — if one country or region 
gets it wrong, provided it is of significant size, the error causes a global failure — and 
partly a majority risk — if more countries get it wrong than get it right, there is also 
global failure.273 Since it may be assumed that the world is risk averse towards getting 
the solutions for climate change ‘wrong’, global norm setting is preferable since it pro-
vides the highest likelihood of the ‘right’ regulatory norm as the global level represents 
the largest pool of experts.274

The allocation of norm setting to the global level is optimal given our first order 
consideration is the internalization of externalities. This is furthermore confirmed in 
all second order considerations. With respect to heterogeneity of preferences/condi-
tions, regional norm setting could be equivalent to global norm setting, but not in the 
externalities dimension. National norm setting would accommodate heterogeneity 
as well but would undermine economies of scale and scope, and fail to fulfill the 

273. Arcuri and Dari-Mattiacci (2010).

274. See also Dari-Mattiacci et al. (2010).
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externalities consideration. It must be noted that we assume that Coasian bargaining 
between individual nations would be unsuccessful.275 On the norm-setting dimension, 
our second scenario of regional norm setting must therefore be considered second 
best. However, as this scenario reflects an important state of the world, the consider-
ation of ‘optimal’ allocation given this second best norm setting allocation has value 
for our later analysis of the EU ETS.

2. Implementation

The collective action problem with respect to an emissions reduction norm is over-
come through global (or imperfectly through regional) norm setting on climate change 
mitigation. However, the distribution of this norm among specific installations, or 
sectors of the economy, can also give rise to certain externalities, namely between dif-
ferent sectors of a global, regional or national economy. If the distribution of emission 
rights takes place at the national level, the implementer may have reasons to distribute 
them in a way that protects certain national industries. This could be sub-optimal with 
respect to the cost-effectiveness of emission reduction, i.e. shifting emission obliga-
tions from energy plants to the housing sector increases costs both in terms of moni-
toring (regulatory costs) and in terms of compliance (the marginal abatement costs for 
the energy sector is often lower than that of e.g. the housing sector). If the distribution 
takes place at the regional or global level, it is less likely that the implementer will take 
account of the protection of national interests (since these are not the interests of the 
regional/global implementer) and more likely that the distribution among industries 
will take place on the basis of cost-effectiveness (i.e. stricter distribution for sectors 
with lower marginal abatement costs).

Norm distribution at the national level best takes account of differences in condi-
tions but also causes potential problems with externalities. Given the fact that emis-
sions trading (and market-based instruments generally) allow the parties to choose 
the mitigation strategies that are most cost-effective for their respective situation (in 
contrast with more prescriptive methods of regulation such as technology standards), 
the presence of heterogeneous conditions does not necessitate the allocation of 
implementation competences at the national level: the regional and global level can 
distribute the norm and preferences can manifest themselves in the market.

The information needed to determine distribution is more cheaply available at the 
national/local level since the marginal abatement costs of different industries needs 
to be known. The potential for economies of scale in this respect is limited but there 
is potential for economies of scope when the distribution of the norm can be linked 

275. Inman and Rubinfeld (1997), at 49.
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to other environmental or economic policies. This would speak in favor of national 
implementation with respect to economies of scale (since there are few), and regional 
or global implementation with respect to economies of scope. The advantage of na-
tional over regional, or global, information becomes less distinct after the initial distri-
bution, i.e. once the emissions trading scheme has been put in place: the information 
needed for the continuation of the scheme and the renewal of permits can actually be 
collected with at the regional or global level with some scale advantages.

Aside from distribution, additional information is required for the allocation on 
allowances, which varies depending on how the individual permits are assigned. 
Most tradable permits schemes make use of a benchmark, which means that the 
implementer bases his plant specific allocation decision on average technology and 
abatement costs.276 Depending on what type of benchmark is used, e.g. a Best Avail-
able Technology (BAT), historical or technology benchmark, different information is 
needed, some of which may also be obtained from the regulated parties themselves. 
If the implementer opts to use information provided by the parties, care must be taken 
to ensure the reliability of this information. If the implementer is forced to collect all 
data herself, a national approach may be less costly since there may be more pre-
existing knowledge about local actors. Naturally national circumstances may also vary 
in this respect. Depending on the number of sources, the size of the country, and the 
administrative capacity, an even more localized approach may be preferable.277

It has been argued that the monitoring and enforcement abilities of the regulatory 
agents need to be less developed in case of market-based instruments and that less 
opportunities for corruption may arise, making market-based instruments a more fea-
sible option for global regulators.278 Closer examination shows that credible enforce-
ment threats and expert oversight remain crucial to ensure the proper functioning of 
these mechanisms and as such pose different but similar challenges to the regulatory 
agents.279 A global or regional approach may bring down costs significantly due to 
scale economies and possible pre-existing expertise in terms of interjurisdictional 

276. Newman (1998), at 598 (‘‘If Tradeable Pollution Permits are to be used, less information is required. The 
agency needs only to know the technology and cost of abatement for the average plant, and the range 
of variation among plants. It does not need to know these data for any specific plant, since a plant that 
cannot abate in the short run or that experiences high costs can simply buy more permits. The reduced 
information requirements for TPPs should reduce the time required to set emission limits and reduce the 
costs of that process both for the agency and for the affected sources.’)

277. See Dwyer (1995), at 1218 (noting that ”[t]he knowledge necessary to administer any air pollution control 
program…can be found only at the local level.”)

278. Stewart (2011), at 10 (‘In the global setting, on the other hand, the problem is the relative weakness of insti-
tutions. Market-based and information-based programs can potentially address both types of problems.’)

279. See also Stewart (2011), at 10 (‘A significant feature of these instruments is that the regulatory markets oper-
ate transnationally, with purchases and sales occurring across jurisdictions as well as within participating 
jurisdictions. This necessitates effective transnational administrative authorities to ensure the uniform and 
proper functioning of transnational markets and, with them, of the component domestic markets.’) See 
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market administration at the central level, especially in terms of developing markets, 
trade rules, regulatory oversight rules and auctions.280

The externalities that cause the collective action problem with regard to the 
norm-settingphase are assumed to be solved in the implementation stage but there 
is another type of externality that can arise if the distribution of the norm is done at 
the national level. This would result in a higher cost of norm achievement, and makes 
regional or global norm distribution more appealing. With respect to the second order 
considerations, only economies of scale in terms of information gathering give a strong 
indication for national implementation since the information needed (especially in the 
putting in place of the emissions trading regime) is most easily gathered at the national 
level and there are no apparent scale economies at the regional or global level during 
that initial phase. Heterogeneous preferences and conditions can be accommodated 
through instrument choice for emissions trading, which means that there is no strong 
indication for competence allocation at any level with respect to this dimension. On 
balance, these considerations speak in favor of a regional or global implementation, 
with an exception in the initial phase of market creation due to significant cost advan-
tages with respect to national information.

3. Enforcement

The allocation of norm setting and implementation competences can help ensure the 
internalization of the externalities caused by greenhouse gas emitting activities, and 
the externalities that can be caused by the distribution of the emission reduction norm. 
However, the possibility to externalize costs continues to be a concern, also in the 
enforcement stage. With respect to emissions trading, there are two types of behavior 
that enforcement is set to regulate: (i) emissions that exceed the amount available to 
the installation on the basis of the permits that it holds, and (ii) activities that constitute 
market abuse within the ETS market. The effects of the non- or under-enforcement 
against these two types of behavior differ in terms of who is affected by the result, both 
positively and negatively, which in turn affects their preferred allocation.

The enforcement of a tradable permits scheme, similarly to more traditional forms 
of regulation, involves the monitoring of parties’ behavior and the imposition of pen-
alties in case of non-compliance. The incentives created by tradable permits greatly 
depend on the market price of emission permits — a higher permit price raises the 

conversely, Aaken (2009) (on the use of existing markets in the enforcement of public international law as 
opposed to the creation of regulatory markets such as those related to emissions trading).

280. See cf. Oates (2002), at 24 (‘As an aside, the expertise argument surely carries little weight in the case for 
harmonization in the European context, where member states have plenty of experts.’)
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marginal price of emission, which affects parties’ abatement choices. In order for the 
market to convey a strong price signal, parties need to be sure that there is effective 
monitoring and enforcement of emissions. Failure to maintain strong enforcement 
methods may lead to a drop in market prices since parties may be tempted to falsify 
their emission reports which leads to artificial drops in demand and a lack of real 
reductions.281

Assuming that excessive emissions (i.e. emitting without surrendering enough 
permits) are penalized by the imposition of fines,282 the sub-optimal enforcement 
of excessive emissions can be reflected in the budget of the enforcer. Fines typi-
cally do not go directly into the budget of the enforcer, however, the enforcer may be 
expected to maintain a certain level of compliance or receive other benefits from a 
strong enforcement record through reputation or the personal advancement in the 
regulatory system.283 The costs of sub-optimal enforcement incurred by the enforcer 
may be compensated by bribes or votes, assuming that these regulators are elected to 
office (if not, there is no value in terms of votes, only bribes or other side payments).

The sub-optimal enforcement of activities that constitute market abuse, such as 
the sale of permits that had already been surrendered,284 creates even larger potential 
externalities since the effects can be externalized on other jurisdictions in case of a 
regional or global market with national enforcers. This is partly an interaction issue:285 if 
the enforcement takes place at the same level as the implementation and norm-setting 
and there is only trading on that level, global, regional, national respectively, this 
problem does not materialize. This is one of the dimensions in which market-based 
instruments differ from command-and-control regulation since the latter only involves 
the monitoring of installation specific behavior, not behavior that may affect a second-
ary market created by the regulation.

The enforcement costs of tradable permits schemes are often perceived to be 
lower than those of traditional regulatory regimes such as command-and-control 
regulation but there is increasing consensus that effective enforcement for tradable 

281. Stanlund et al. (2002) (Empirical review of Sulfur Dioxide Allowance program and the Regional Clean Air 
Incentives Market program in the United States, which shows the importance of prevailing market prices, 
accurately measuring firms’ emissions and the importance of implementing enforcement strategies that 
remove the incentives firms may have to falsify emissions reports.)

282. See e.g. European Commission (2003d), Article 16 (for penalties within the EU ETS).

283. Becker and Stigler (1974), at 3-4 (‘There is, second, the structure of incentives to honesty embedded in 
the remuneration of enforcers. The correlation between the gain to enforcers from enforcing laws and 
the gain to violators from successful violation is almost certainly positive. But the variation in the gain to 
violators is often much greater than that to enforcers from preventing or punishing violations, so that the 
quality of enforcement would tend to decline as the gain to violators increased.’)

284. The Hungarian government engaged in this ‘recycling of certified emissions reductions’ under the EU ETS 
in 2010. See Euractiv (22 March 2010).

285. See section II.B. below.
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permit schemes also requires significant expenditure.286 The monitoring and verifica-
tion of allowances in the enforcement phase requires installation specific informa-
tion. Whether it will be more cost-effective to obtain this information locally or at a 
more central level will depend partly on the pre-existing expertise and administrative 
capacity at these levels and in part on the available technology for monitoring and 
verification. Technological equipment can supply information to enforcers at different 
locations or levels of governance, which means that there is no necessary bias in favor 
of centralization or decentralization. Scale economies may apply to monitoring and 
verification at the central level, especially with respect to the monitoring of transactions 
that cross jurisdictional lines. In terms of heterogeneous conditions, the allocation of 
enforcement competences is not the determinant factor; instrument choice and the 
flexibility of the instrument are exogenous.287 Some economies of scale and scope can 
be realized with respect to market oversight and the registration of transactions. With 
respect to emission monitoring and enforcement, installation specific information is 
needed but this does not necessitate decentralized enforcement since such informa-
tion may also be gathered long distance depending on technology and information 
flows.

This means that at the hand of these criteria, the optimal level of enforcement is 
rather indeterminate. The optimal level depends on additional information regarding 
the administrative capacities, build-up of the market and information flows. Generally 
speaking, the first order externality consideration regarding market oversight suggests 
that enforcement powers should be allocated at a level equivalent to the geographical 
scope of the market.

286. There is a big disparity between the theory and the practice of market-based regulation which reduces 
their cost-effectiveness, see Hahn (1989), at 107 (stresses that most market-based instruments are imple-
mented based on existing regimes, which explains a lot of the difficulties. It also means that their cost 
savings is generally a lot lower than their theoretic potential.); Newman (1998), at 599 (‘Tietenberg dis-
cusses the enforcement strategies that would be appropriate for an effective TPP scheme, concluding that 
vigorous enforcement will be necessary with costs similar to those of traditional policies.’); Hahn (1990), 
at 28 (‘As several scholars have noted, emissions fees are rarely implemented in ways even remotely 
resembling their pure form. Consequently, this instrument choice comparison may not be terribly reveal-
ing.’) This gap can be explained in part through the need for sophisticated monitoring and administration 
under these programs, which is not always available or is simply costly. Hahn (1992), at 467 (‘Much of 
the work on markets and emission taxes assumes that there is a reasonably sophisticated environmental 
control agency that can administer incentive-based programs.’); Shapiro and McGarity (1991), at 748-49 
(‘Emissions trading [..] require[s] inspectors to monitor constantly the amount of pollution that a plant 
emits.’); Hahn (1989), at 96 (‘Naturally these results are subject to the usual cautions that a competitive 
market actually must exist for the results to hold true. Perhaps more importantly, the results assume that it 
is possible to easily monitor and enforce a system of permits or taxes.’)

287. Differing administrative conditions in different regions/countries are not remedied by the further decen-
tralization of enforcement competences since the nature of enforcement depends on the regulatory tool, 
not on the pre-existing ability of the enforcer, or the regulatory level on which the enforcer functions.
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4. Independently Optimal Allocation

Based on the first order consideration of externalities capture and the second order 
considerations of the accommodation of heterogeneity and the maximization of 
economies of scale and scope, the optimal allocation under scenarios 1 and 2 is set 
out in Figures 3 and 4. With the restriction that implementation and enforcement are 
not possible at the global level, regional implementation is preferable under both 
scenarios.

Norm Setting Implementation Enforcement 

      Global 

   Regional 

   National 

EU EU 

MS 

UNFCCC 

Figure 3.3: Independent allocation optimum under global norm setting

Norm Setting Implementation Enforcement 
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EU 

Figure 3.4: Independent allocation optimum under regional norm setting

Enforcement, on the other hand, can be both at the regional or national level, depen-
dent on the size of the market. If we take the EU ETS market as the relevant market, the 
optimal allocation for enforcement would be the European level. This dependence on 
market size is illustrated in figures 3 and 4 by leaving enforcement allocation at both 
EU and Member State level open. These allocation considerations provide us with 
two scenarios of relatively unitary competence allocation. Under the first scenario, 
there is some fragmentation resulting from our assumption that there cannot be global 
implementation or enforcement — in case of a global market; global enforcement 
would have been preferable. In scenario 2, there is unitary allocation when we assume 
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a European market, but the regional norm setting at the European level is a second best 
scenario compared to global norm setting.

In section B, we will consider how potential interactions between the different 
competences may alter this optimal allocation.

B. Interactions

In this section, we consider the welfare implications of the competence allocation sug-
gested in section A. This can be particularly insightful for the allocation of enforcement 
competences, which, based on the independent allocation considerations, could be 
either at the European or Member State level. The potential interactions between the 
implementation and enforcement competences can help us determine the optimal 
allocation.

To map the interactions in our stylized scenarios of competence allocation, we as-
sume that when norm setting takes place at the global level it reflects the global social 
optimum since the global norm setter is a benevolent actor with full information. We 
furthermore assume that the optimal norm for individual countries or regions diverts 
from the global social optimum (individually optimal norms may be both higher or 
lower depending on relevant costs and benefits), and that agencies at these levels are 
rent seeking. As a result, agencies will pursue whichever action provides them with 
the highest rents. This may result in these agencies actively engaging with a course of 
action that ensure that the national, regional, or global social optimum to be attained, 
or that they will display ‘shirking’ behavior. In addition, over-achieving is only possible 
in case of regional norm setting, relative to what would have been the norm for said 
region in case of global norm setting. It is not possible to over-achieve in the imple-
mentation or enforcement stage — any over-achieving in the implementation stage, 
e.g. through a stricter than optimal distribution to a certain sector, would only result in 
a non-cost-efficient distribution of reduction burdens. Implementation can thus only 
be a distribution of the norm; not a further raising of the norm, and enforcement only 
concerns the enforcement of the distribution of the norm, not the norm itself.

In the context of emissions trading, the authority installed in the regulatory actors 
is positive (i.e. permitting a greenhouse gas emitting activity). This positive authority is 
divided among the norm setter, implementer and enforcer. The interactions between 
the norm setter and the implementer, and the implementer and the enforcer, respec-
tively, can be categorized as follows:288

288. This scenario does not incorporate the possibility of a feedback effect from the enforcement or imple-
mentation phase to the norm setting phase.



100 Chapter 3

(i) Concurrent between norm setter and implementer: both norm setting and norm 
distribution are necessary to give effect to the positive regulatory authority of 
permitting certain greenhouse gas emitting activities, and action by the norm 
setter creates exploitable rents for the implementer;

(ii) Imperfectly Alternative between the implementer and enforcer: both actions 
are necessary to give effect to the regulatory authority since a permit without 
enforcement loses its coercive nature. However, once the implementer awards 
a permit, the rents for the enforcer are destroyed unless the regulated party’s 
individually optimal distribution of permits differs, and is higher than, the (po-
tentially socially optimal) distribution of the implementer.

Sub-sections 1 and 2 will elaborate on these interactions under our two scenarios: 
global and regional norm setting.

1. Norm Setting and Implementation

The main difference between our two scenarios lies in the interactions between 
the norm setter and the implementer:289 in case of global norm setting through the 
UNFCCC and Kyoto Protocol, there can never be coordination with the implementer 
since these are presumed to take place at the regional level (EU), or national level 
(MS).290 In the regional (EU) norm-setting scenario, there can be a unified model of 
competence allocation when implementation takes place at the regional level as well. 
The concurrent nature of the norm setting and implementation competences means 
that both actions are needed to give effect to the positive regulatory authority installed 
with the parties, and that action by the norm setting leaves exploitable rents to the 
implementer. Moreover, the externalities problem that underlies climate change is 
such that we find a substantive difference between the socially optimal norm and indi-
vidually optimal norms for regions and nations. These rents will moreover be relatively 
larger for implementers at the national level.

These interactions would result in under-permitting when there is a fragmented 
allocation of global coupled with either regional or national implementation, or 
regional norm setting combined with national implementation.291 The welfare implica-
tions of this under-permitting depends on the type of regulatory agent we are dealing 
with at the norm setting and implementation stage. Since we consider the agents to act 

289. Since we assume no direct link between the norm setter and the enforcer, the question as to whether 
there is coordination (through unified allocation) between these two parties falls out with the scope of the 
current discussion.

290. On coordination and fragmentation, see chapter 2, section III.A.

291. See chapter 2, section III.A.



Optimal Competence Allocation for Climate Change 101

as rent-seeking agencies, under-permitting lowers the total surplus, i.e. has negative 
welfare implications.292 In the case of climate change, the presence of externalities 
makes it more likely that agencies fail to intervene effectively with respect to the regu-
lated activity (i.e. activities that emit greenhouse gasses and require a permit). Both a 
unified method of competence allocation, as well as alternative competence, would 
be welfare improving compared to fragmented concurrent allocation.

This assumption of the norm reflecting the (global) social optimum does not hold 
for regional norm setting. Thus in this case, under-permitting (i.e. more restrictive 
abatement) could result in welfare improvements in some cases/ for some regions. As 
figure 5 shows, the regional optimum can lie below the global social optimum, in which 
case the abatement level will be lower. In this situation under-permitting, resulting in 
more abatement will bring AR closer to A*.293 For this under-permitting to be welfare 
improving, enforcement would have to be in line with implementation decisions, an 
assumption which will be reconsidered in the interaction between implementation 
and enforcement.

Abatement AR A* 

Marginal 
Environmental 
Benets (R) 

Marginal 
Environmental 
Benets (G) 

Marginal  
Abatement 
Costs (G) 

Marginal  
Abatement  
Costs (R) 

Figure 3.5: Under-permitting under regional norm setting

292. Parisi, Schulz, and Klick (2006), at 64. In case of these ‘shirking agencies’, under-permitting due to the 
combination of positive authority and concurrent authority can be considered welfare improving, since 
it counterbalances the initial lack of incentives of the shirking agencies not to intervene effectively. How-
ever, since we assume that the global norm reflects the social optimum, ‘under-permitting’ always refers 
to a move away from the social optimum and this always be welfare decreasing.

293. There are also regions for which one may expect the abatement optimum to lie above the global social 
optimum.
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2. Implementation and Enforcement

The dynamic between implementation and enforcement competences is very differ-
ent from that between norm setting and implementation since these competences 
are imperfectly alternative rather than concurrent. The positive regulatory authority 
of the implementer and enforcer is alternative in so far that the allocation of a permit 
to a party by the implementer destroys exploitable rents for the enforcer. The alterna-
tive nature of the competences is imperfect, however, since (i) both competences are 
needed to give effect to the positive authority — without enforcement, the coercive 
nature of the permit becomes moot — and, (ii) in case of under-permitting, which is 
expected through the concurrent nature of norm setting and implementation, rents 
remain for the enforcer since under-enforcement would allow parties to engage in 
the activity despite their lack of permit (creating a concurrent rather than alternative 
situation).

Under both scenarios (global or regional norm setting), the interaction between 
implementation and enforcement plays out between the regional and national level. 
Figure 6 thus reflects the interactions under both scenarios.

Centralized 
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Figure 3.6: Interactions between implementation and enforcement

(1) Unified Competence Allocation

(1) (De)Centralized Implementation/Enforcement

In these situations, the interests of the implementer and the enforcer are coordinated, 
i.e. perfectly aligned. In case of centralized (EU) implementation and enforcement 
combined with global norm setting, the under-permitting that took place through the 
norm setting/implementation interaction may be expected to continue in enforce-
ment. Under regional norm setting, this allocation means complete coordination 
between norm setter, implementer and enforcer.

When implementation and enforcement are decentralized at the national level, norm 
setting and implementation will result in under-permitting, which will be more severe 
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under the global norm setting scenario than under the regional norm setting scenario 
since the divergence between the optimal permitting amount will diverge more. The 
aligned interest of the implementer and the enforcer will result in the enforcement of 
the sub-optimal distribution under both scenarios, which is welfare diminishing.

(2) & (3) Fragmented Competence Allocation

Under positive authority, permission is already given by the implementer and cannot 
be taken away by the enforcer (i.e. alternative competences). However, if the imple-
menter would distribute the permits in a manner that is sub-optimal for a specific 
party, rents may remain available for the enforcer under positive authority since non-
compliant behavior (behavior that exceeds the permits given) could be sub-optimally 
enforced (i.e. over-permitted) by the enforcer.294

(2): Centralized Implementation/ Decentralized Enforcement

Under global norm setting, regional implementation entails some degree of under-
permitting, whereas under the regional model there will be no under-permitting due 
to coordination. The under-permitting under the global scenario results in exploitable 
rents at the enforcement stage for parties who deviate from the norm. This means 
there are incentives for sub-optimal enforcement. This is line with the predicted out-
come of the interactions in the Parisi et al. model: the combination of positive and 
alternative will result in over-permitting. The extent to which it is possible for these dy-
namics to balance each other out depends on the exact content of the (enforcement) 
competence(s). Also the presence of information asymmetries between the norm 
setter and the implementer and oversight measures between of the implementer over 
the enforcer is relevant.

(3): Decentralized Implementation/ Centralized Enforcement

Decentralized implementation suggests a sub-optimal distribution, i.e. under-permit-
ting. The relationship between the decentralized implementer and the centralized 

294. See also Chang et al. (2011) which provides further insights regarding the interactions of competences 
at different levels in reference to particular regulatory situations. Specifically, Chang et al. discusses the 
practice of authorization in the United States, where states are given authority to implement and enforce 
federal law (i.e. norms), at 1 (‘In addition to exploring the role of environmental preferences, we test a few 
other hypotheses about the determinants of authorization. We find that states with greater potential to 
generate interstate externalities may authorize somewhat later, suggesting federal efforts to limit negative 
externalities among the states. We also find that the size and tax or legislative capacity of state govern-
ments, however, do not have a statistically significant effects on the speed of authorization.’)
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enforcer does not result in a counterbalancing over-permitting activity on the side of 
the enforcer in the same manner as under (2) since we assume that the enforcer can 
only (under-)enforce the distribution set by the implementer, not over-enforce this 
distribution in favor of the norm set by the norm setter.

3. Interactive Optimal Allocation

In our discussion of interactions, we have taken into account the nature of the com-
petences and to what extent under- and over-permitting might be considered welfare 
improving. Prima facie, alternative competences should render superior results over 
unified and concurrent competence for rent-seeking agencies from a welfare perspec-
tive, which means there is no interaction-based reason why national enforcement 
coupled with regional implementation needs to be replaced with unified allocation 
at the regional level.295 However, given the fact that we are dealing with imperfectly 
alternative competences, and the fact that under-permitting may have taken place in 
the implementation stage, the remaining exploitable rents suggest that unified alloca-
tion at the regional level is welfare enhancing.

Moreover, our interaction framework considers only the most rudimentary tasks 
of the norm setter, implementer and enforcer. This is especially relevant for the 
implementation stage since the effective implementation of a cap and trade system 
requires more than norm distribution, for instance, a benchmark must be set in order 
to ascertain the number of permits that are to be allocated to each emitter included 
in the system. Also, the method of allocation must be decided upon. Depending on 
the chosen method, provisions for grandfathering and/or auctioning must be made. 
Moreover, the regulatory framework for a secondary market on which the permits can 
be traded must be created, which involves the adoption of legal rules as well as the 
creation of institutions for market-oversight or the alteration of existing institutions’ 
mandates. With respect to enforcement, the fact that costs of over-permitting can be 
externalized to other market participants when the enforcer’s jurisdiction is smaller 
than that of the market (e.g. in the case of national enforcement combined with a 
European or global market) strengthens the case in favor of matching jurisdictions for 
the enforcer and the market. This interaction is unique to market-based instruments 
such as emissions trading.

295. See chapter 2, section II.B, and generally Parisi, Schulz, and Klick (2006), at 64.
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iii. ConClusions

The increasing fragmentation of regulatory power between different levels of gover-
nance reflects the growing complexity of regulatory arrangements at the national and 
international level.296 The analysis of regulatory choices can no longer presume that 
regulation will be created, implemented and enforced by the same actor or even the 
same governance level. Due to the increasing complexity of regulatory systems and 
the globalization of processes, legislative competences are seldom located at one 
single level of governance. Much more common is the situation where certain com-
petences are centralized (i.e. placed in the hands of a regional or global institution) 
while others are decentralized (i.e. at the national or local level). This means that some 
of our assumptions regarding regulatory functioning must be updated accordingly by 
recognizing the relative costs and benefits of (de)centralization of implementation 
and enforcement competences. In many policy areas, a fragmentation of regulatory 
competences between different levels can be beneficial since it may bring down regu-
latory costs, while externalities of the regulated activity are capture due to centralized 
norm setting.

The aim of sketching this general framework of competence allocation has been to 
present a theoretical optimum of competence allocation for the reduction of global 
greenhouse gasses as a benchmark for our later discussion of the European Union 
Emissions Trading Scheme. Given the nature of climate change and the reduction of 
greenhouse gasses as a regulatory policy aim, the prima facie optimum appears to 
be a combination of global norm setting with regional implementation and enforce-
ment, provided that tradable permits is the method of regulation and the emissions 

296. See e.g. Nollkaemper and Jacobs (2011).
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Figure 3.7: Optimal allocation under global norm setting
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market is regional (figure 7). This allocation is supported by the welfare implications of 
interactions between the competences. Figure 7 includes a role for both the European 
and the Member State level for enforcement. In our analysis of enforcement under 
an emissions trading scheme, we distinguished between activities that pertained to 
market oversight and those that related to the compliance behavior of individual 
installations. The shared allocation of enforcement competences reflects the differing 
possibility to externalize costs of sub-optimal enforcement with respect to these ac-
tivities. Market oversight activities are best regionalized (assuming a regional market), 
which is supported by second-order considerations of economies of scale and scope, 
whereas installation specific oversight is best kept at the Member State level.

Due to the challenges of achieving global consensus, particularly with respect to 
binding emission reductions, we have also considered a second best scenario with 
regional norm setting (figure 8). The optimal implementation and enforcement alloca-
tions under this scenario remain the same as under the global norm setting scenario. 
The following chapters will show whether these theoretical optima are adhered to in 
practice with respect to the European Emissions Trading Scheme and to what result.
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Figure 3.8: Optimal allocation under regional norm setting




