Quotas in International and costs (equity) (Organization for Economic Coopera-

tion and Development, 1994). These criteria form a basis

Environmental Negotiations for deciding what instruments to use. In general, instru-

ments are classified on the basis of several features: whether
the instrument is direct or indirect, freeing or constraining,

Amanda Wolf process- or effect-focussed, and quantitatively or quali-
Victoria University of Wellington, Wellington, New tatively based. This last point distinguishes instruments
Zealand directed to the quantum of an activity from those directed at

the qualities, such as rate and the use of best available tech-
nology, of an activity. Bearing in mind that environmental
A quota in international environmental negotiation refers to a limit instruments are mostly shades of gray, quotas typically
or target, designated in units directly related to an environmentalare direct, constraining, effect-focussed, and quantitatively
problem, chosen by consensus or near-consensus. Limits mdased. In comparison with other instruments, quotas have
be presented as a single figure, or as shares of the total limitbeen thought to give greater weight to the implications for
Allocations of shares may be given as percentages of the total cenvironmental effects and less to costs.
as concrete numbers. Quotas may stand alone as instruments to Basic quota instruments have two parts. The first part
achieve environmental objectives, or they may form a basis for odesignates the unit of management and the second, a rule.
be combined with other instruments. Not surprisingly, over time,The unit of account is the focus of limits in activity
quotas have become more sophisticated and the range and stytg behavior. Examples of units of account are elephant
of their use have expanded. The most recent instances of quotiissks over 10kg taken by non-native hunters in a given
underpin key integrated management concepts. year or tonnes of chlorofluorocarbons (CFCs) emitted by
In some theoretical literature, quotas are criticized as crudea developed country in a given year. The second part is a
measures relative to incentive based measures for environmentstatement of what shall be done and may include conditions
management. However, particularly at the international level, quo-and eligibility requirements. A corresponding rule in the
tas endure for reasons associated both with their inherent qualitie¢usk example might specify that no more than 50 be
and with the fact that management strategies using quotas, likénternationally traded in the given year between approved
all other strategies at the international level, must be negotiatedbuyers and sellers. How a quota is to be implemented,
Quotas can be simple, yet flexible, and thus suited to the inevitableonitored and enforced are key issues for the success of
accommodation of different interests and circumstances. the instrument and will have bearing on the choice of units
A balanced assessment of how quotas contribute to better longf account and rules.
term environmental policies requires a review of the various forms The simplest type of quota sets a single total limit, and
of quotas and their historical applications, a consideration of the management rule requires all participating parties to
quotas against the key criteria of effectiveness, efficiency, aniintly ensure that the limit is respected. Early whaling
equity, and an examination of the features of negotiated decisionegulations used this device to set yearly numbers, by
making that may favor quotas. species, for whales that could be taken by members of the
International Whaling Commission. A single limit may also
be indexed. The whale quota evolved into a total allowable
Negotiation is the principal means of policy making at thecatch denominated in blue whale units. This measure was
international level. It is a painstaking, incremental processhased on the different amounts of oil that could be extracted
complicated by the complexity and uncertainty of manyfrom different species of whales. For example, two and
environmental problems. What is being negotiated is nobne-half humpback whales were considered equivalent to
some state of nature or environmental quality, but the mechene blue whale. In 1945, the quota was set at 16 000 blue
anisms through which it is hoped environmental objectivesvhale units. Similarly, rules based on baskets of chemicals
will be realized. Parties negotiate over rules, standards, amate used in ozone layer and climate change agreements.
practices, with environmental objectives as indirect influ-However, in these cases, the baskets are only a basis for
ences. Many factors — science, economics, politics, praanore elaborate rules.
tice, beliefs, values, behavioral theories — play a part in the Indeed, while total limits on their own are now rare,
negotiation of quotas. A great deal of attention is directednany environmental agreements make use of total limits
to the features of a basic environmental management framé conjunction with allocations of the total among par-
work. ticipating parties. Allocations may be expressed either as
Negotiators of international environmental agreementa percentage of the total or as a discrete number. Many
know that their decisions will have implications in terms fisheries treaties use a base-year catch, as a proportion of
of environmental effectiveness, productive, and allocativaotal catch that year, to allocate shares of successive years’
efficiency, and ethical and distributional features of effectdotal allowable catch. Occasionally, as in the Convention
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on Future Multilateral Cooperation in the Conservation ofstandard, since there is a limit value set. The groundwater
Northwest Atlantic Fisheries (1978), parties will agree on aquota is a resource quota in support of a pollution goal.
total catch and divide it up without recourse to a principle Quotas are an essential part of tradeable permit schemes
or formula. In addition to historical use, formulas may drawand joint implementation. In both cases initial allocations
on geographic proximity, relative economic development orare made in the form of limits, but bilateral arrangements
economic hardship, and traditional use. are permitted to enhance the cost-effectiveness of meeting
Some recent agreements still make use of rather simpline established limits.
guotas. For instance, the Convention for the Conservation Given the variety of treaty classification systems in use,
of the Southern Bluefin Tuna (1993), essentially set a totait is difficult to estimate the overall incidence of quotas in
allowable catch at the recent catch level in the expectaenvironmental management. Some evidence is provided in
tion of subsequent ecologically justified allocations, which,a comprehensive review of the management provisions of
however, have not been achieved. Parties are thus looseRp treaties concerned with fisheries and the conservation of
bound to respect an allocation based on their historicabther resources and 55 air and water pollution agreements
catch despite changing conditions. It can be argued thatVolf, 1997). This review showed that quotas were used
in this instance, the simple quota represents an achievén 33 conservation agreements. In these applications, quota
ment over open harvest and provides a basis for incrementahits are typically individuals of a species, such as whales
improvement. In a similar vein, in putting ambient standardor elephants, or other biomass measures, such as a tonne of
pollution agreements into operation approximate measurdgsh. Since agreements often serve several objectives, quotas
may be used, due to technology limitations and lack ofare frequently combined with other measures. For example,
information. Thus, across the board 50% reduction in totafish size limits may be used in conjunction with quotas in
inputs from rivers were called for in the 1987 amendmentsrder to protect reproductive-size stock preferentially.
to the Convention on the Protection of the Marine Environ- Habitat protection measures may make use of a differ-
ment of the Baltic Sea Area (Helsinki Convention, 1974). ent sort of quota. The 1991 framework Convention for the
Despite the instances already cited, it is sometime®rotection of the Alps suggests that imposing limits on
claimed that pollution-related treaties do not make use ofeisure and tourist activities that harm the environment is
quotas. This claim is likely based on the absence of explicibne possible measure. The Convention on Biological Diver-
total limits. Many agreements (in pollution and conserva-sity (1992) calls for regulations to limit the introduction
tion cases) simply set an allocation formula or otherwiseof living modified organisms. Such regulations could be
assign limits directly to participants. An example is found expressed as quotas.
in the 1985 sulfur dioxide protocol to the Convention on Quotas have had a prominent role in air pollution man-
Long-Range Transboundary Air Pollution (LRTAP, 1979) agement. The acid rain and ozone layer agreements make
through which countries agreed to curb their emissions oéxtensive use of phased reductions, essentially providing
sulfur dioxide by 30% from a base year. In this case, theeach country, or source emitter, with an emission limit.
effect of the rule on the environment is directly linked to The Framework Convention on Climate Change (FCCC,
the number and emissions of participating countries. 1992) is underpinned by limits on greenhouse gases in the
The definition of a quota easily covers not only tempo-atmosphere. The 1997 Kyoto Protocol to the FCCC sets
rary bans — a quota limit set at zero until some aspect of theut a legally binding commitment for countries to meet
ecosystem recovers — but also some rules associated witlountry-specific quantitative emission limitation and reduc-
limit values. Limit values come in the form of emission tion objectives for six greenhouse gases. The limits range
or ambient (environmental quality) standards for pollutants§rom an increase of 10% to a decrease of 8% of 1990 levels
in a given period and medium. If the intent is to hold to be achieved between 2008 and 2012.
aggregate amounts of the pollutant to some set level, that In agreements to reduce water pollution, quotas in the
level is a quota. For example, when Mexico and the Unitedorm of ambient standards are used to allocate indirectly the
States concluded a treaty for managing the salinity of theosts of pollution abatement, rather than directly allocating
Colorado (Brownell and Eaton, 1975), a salinity standarda resource (as in conservation uses). This indirect approach
was established. Based on a reference salinity at Imperiagbntrasts with the direct allocation of resources in conser-
Dam, and taking into account a required minimum flow ofvation applications. The 1991 revision to the Convention
water, water entering Mexico is to have an annual averagen the Protection of the Rhine Against Pollution by Chlo-
salinity of no more than 11% 30 ppm. The rolling refer- rides establishes an ambient standard for chloride loading
ence value meant that the standard was readily applicabla the river (15kgs?), which may be increased when-
in drought and normal conditions. In addition, in supportever the concentration at the German-Dutch border exceeds
of this salinity standard, the treaty limits the pumping of 200 mg ! of chloride ion (Bernauer, 1995). Ambient stan-
groundwater to 160000 acre feetyebcountry ! (an acre dards are also prominent in marine pollution agreements.
foot is 1233.5m). The salinity standard is a quota-basedLists of banned and restricted substances form the basis of
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environmental management. Restricted substances (the grayThe efficiency of a quota derives from the degree to
list) in the Convention for the Protection of the Mediter- which it both facilitates the rational use of resources and
ranean Against Pollution (1979) and protocols, for instanceminimizes the costs of coming to a joint allocation of
are to be managed by establishing ambient standards Hte regulated units. Thus, a total limit without allocated
various locations, depending on factors such as effectshares is inefficient, as parties overcapitalize in an effort to
on human health, availability of waste technologies andcexploit the regulated resource before the limit is reached.
characteristics of the receiving environment. Ambient stanif the quota mechanism establishes rules or a formula
dards, however, are costly to establish, and in practice mapr allocating shares of the limit that stand from year to
be approximated by rules on emissions. In these case¥ear, bargaining costs and the costs of delays are reduced.
the quota basis is not rendered irrelevant, since ambiertarties are better able to anticipate their allotment for
standards remain an essential component in judging thilture years and plan accordingly. They are not required to
effectiveness of a management regime. Moreover, becau$@rgain repeatedly to maintain or increase their share. Of
ambient and emission standards draw upon different norm&ourse, if the initial allocation formula contains embedded
tive assumptions, the negotiations surrounding a choice dpefficiencies, then it may ultimately be more efficient to
mechanism may make use of the different bases. Emissiop@rgain until shares find their most efficient owner.
standards, while technically and administratively simple, !tiS not possible to generalize about the equity objective.
cannot take account of varying ambient conditions which! NiS objective may be best met if the mechanism eschews
may be linked to relevant variables, such as economidlobal rules in favor of adjustments in allocations for rele-

development, as the Mediterranean negotiations made cle}®nt differences in parties’ situations. Allocation formulas,

(Bliss-Guest, 1981) for instance, may make it more difficult to make exceptions

Over the last quarter of a century, environmental agreeQn equity grounds. Onthe other hand, if powerful parties are
ments have favored a multi-criterion approach as negogyew seli-serving, the exc.eptllor}s may flow n the wrong
: nqirectlon. Furthermore, equity is tied closely with effective-

distributional impacts of agreement terms. Once partie£IeSS and efficiency. In the final analysis, only the specific

ontext and details of a given quota mechanism can provide

agree to jointly seek an environmental outcome (not aa basis for equity judgements. This is not to say that equit
insignificant achievement) emphasis shifts to cost and dis- quity Judg : y quity

o o . ; Is ambiguous or that it is a wild-card in negotiations.
tributional matters. It is in this context that the issue of Experience shows that equity is increasinaly intearal to
instrument choice rises to the surface. If quotas are then P - quity reasingly 9
judged to have a role, either alone or in conjunction Withsuccessful negot@hons. A close _examlnan_on of_a sample of
J . ' . : some of the most important treaties negotiated in the 1990s
other regulatlons and mqentlves, negotl_ators must addre?aveals an emphasis on the precautionary and sustainable
the details of the quota in order to achieve an acceptablﬁevelopment principles (s&ecautionary Principle, Vol-

balance of effectiveness, efficiency, and equity. ume 4;Sustainable Development PolicyMolume 4). Both

Asszm'n% quptas \ﬂlork as mtgnde(?j, are fully 'mEI_e'p inciples require a balance of attention to the main criteria
mented and universally respected, and are not combineg atfectiveness, efficiency, and equity. In addition, it is also

with other inst_ruments, then some co_nclusions are pOSSibIﬁnportant diplomatically to build in the highest extent of
about the various types of quotas with respect to the keyeyihility feasible, in order to allow individual countries to
criteria. Some of the conclusions hinge on the fact that quOpeg; tailor their obligations to their domestic circumstances.
tas in international agreements must be negotiated giving fina| feature of these recent exercises is the move to inde-
rise to transaction costs and certain strategic behaviors Wltﬁenden“y ground quotas (limit values) on the basis of an

respect to setting up terms of agreements. Quotas that sef@pjicit balancing of criteria. These criteria cover ecology,

total limit are more effective than those that do not, sincesconomic development, and allocation of costs and benefits.
the limit guarantees an environmental effect. In this manner pjost importantly, recent quotas exhibit a far greater

whale quotas (set in numbers of whales) are distinguishegegree of differentiation in units of account than earlier

from the sulfur dioxide 30% C|Ub, since in the latter case th%xammes_ The critical loads mode“ng used to he|p nego-
environmental effect is contingent on the number of partitiators reach allocations of allowable sulfur emissions is the
cipating countries. In the absence of an explicit total limit, most clear-cut instance of this trend. There are three gen-
negotiators’ efforts to revise rules may be hampered by theral features: (1) the establishment of management cells,
difficulty in projecting the impacts of the existing rules. For such as a grid over space or the determinations of stocks
instance, the impact of the Montreal Protocol on Substancesnd sub-stocks of living resources; (2) the establishment for
that Deplete the Ozone Layer (1987) was contingent orach of these cells of a limit based, to the extent possible,
the trend in CFC emissions in developing countries, wheren scientific knowledge; (3) the translation of the scientifi-

overall use was allowed to rise to a threshold 0.3deg  cally justified targets into management targets, for instance
capita by setting a concrete target on the basis of a scientific range
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or by adjusting for technical feasibility. The managementare revealed as essential components of a rich variety of
targets for different cells need not all be based on the samenvironmental management instruments. As quantities, quo-
principles. The final determination of targets, which maytas are relatively simple to work with — akin to bargaining
be thought of as local quotas, is settled in a negotiationpver a wage rate in labor negotiations — even if agreement
which takes into account costs and distributions of costsis difficult. Quotas facilitate reporting and monitoring in
The end result is that scientific targets, modified for prag-a manner relevant for assessing environmental impacts. In
matic reasons are approached as closely as possible in ligthte current globalized economy, quotas are ready currency,
of constraints set by factors such as economic developmenigeding no exchange rate calculations. State parties to a
costs of various technologies, as well as differences in paguota agreement remain free to use a wide range of instru-
ties’ views of fairness. Essentially management targets amments to meet their obligations. Finally, quotas fit with the
finalized only after significant debate on the relevance anéhcremental and evolutionary process of global environmen-
effect of constraining factors. tal management.

Experienced negotiators will recognize the generic for-
mat of this procedure. Advances in information and model-
ing have, at least since the well-documented law of the(REFERENCES
sea (Sebenius, 1992) enabled_the approach to.be Cc.) ernauer, T (1995) The International Financing of Environmental
ducted transparently. Further refinements are possible wit
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are borne in mind — rather than a crude caricature — quotas



