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tariffs against non-complying country exports due to demand-side leakage may
therefore be counterproductive. Point j* can easily be to the right of point k in Figure
10.7, rendering domestic leakage to be higher than the initial shift in the supply
curve to S’ (i.e., ij* can easily be higher than the distance ik). Hence, it is important
to include the link between demand-side leakage and supply-side leakage.

Ficure 10.7

Effects of demand-side leakage on supply-side leakage
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But carbon tariffs or domestic production subsidies will have home country market
prices go up even further, increasing domestic leakage while reducing international
leakage, likely to negative levels. Although the initial cap and trade regime shifts
the supply curve up to S’ and reduces the carbon intensity per unit output, gross
output increases with leakages, resulting in far lower reductions in emissions than
originally intended, and with carbon tariffs or producer rebates, can easily increase
total emissions.

It also can be shown that a carbon tariff results in lower GHG emissions than a
per unit production subsidy of equal value. Home and exporter production with a
tariff is point j* and d’, respectively, in Figure 10.6, while a production subsidy will
result in higher levels of production in each case (point k and d in the home and
exporting country, respectively).

Summary

“Leakage” is traditionally defined as the increase in emissions due to GHG emission
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mitigation policies (e.g., cap and trade or REDD) outside the economy being
regulated. These policies generate changes in market prices, trade and location
of production, thereby increasing emissions in unregulated economies. Leakage
has to be distinguished from “shuffling” (where neither the location nor costs of
production change but the environmental policy is nevertheless ineffective) and
from “technical” leakage (differences in emissions intensity between regulated
and unregulated economies magnify or dampen our definition of market leakage
above).

The literature only recognizes “international” leakage. We show however, that
emission mitigation policies in the agro-forestry sectors may have “domestic”
leakages as well, in some cases outweighing international leakage. This means
carbon tariffs can be counterproductive and increase total leakage. Carbon tariffs
should also be adjusted downwards for both agricultural subsidies in cap and
trade economies and for the reduced international leakage due to the correction
of multiple market failures with an effective carbon offset program. Carbon tariffs
can also cause international shuffling where products exported to cap and trade
economies use low carbon inputs while other products not exported use high
carbon inputs. Furthermore, there are interaction effects between supply-side
leakages and demand-side leakages (the latter in the fossil fuel market) that need
to be considered. Hence, further research is required to determine how to handle
leakage with carbon offsets and with carbon tariffs for countries with cap and
trade.

The analysis in this section should ideally be integrated with discussion of
marginal abatement curves in Section 3 earlier. Carbon offset programs that
subsidize abatement activities will shift the MNPB curve in developing countries,
thereby affecting international prices. This affects optimal emission allowances and
prices, thereby affecting the analysis in this section on leakage.

Inferring from the analysis above in Figures 5, 6 and 7, economic conditions are
such that leakage appears to be higher for permits in rich country agriculture subject
to the cap and trade relative to offsets purchased in developing country agriculture,
using stylized facts about developing country agriculture compared to OECD
agriculture. Furthermore, more research must be undertaken to determine whether
the current rules are such that leakage in the CDM must account for shuffling and
for both domestic and international leakage due to increased production in both
other non-complying developing countries and OECD countries party to the climate
agreement.

Domestic leakage is particularly important with agriculture not only because
it is uncapped but because much of the emissions are not from reducing fossil
fuel consumption directly but from agricultural production process, when can be
reduced through changed production practices. Under a cap and trade regime,
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the supply curve for agricultural products will shift up due to the increases costs of
fossil fuels. For a fixed commodity price, this will induce a reduction in all inputs but
less so for non-fossil fuel inputs like land. Once commodity prices increase due to
the reduced supply, domestic leakage occurs with an increase in fossil fuel use and
land (but more land per unit output now). Land conversion generates emissions.
If agriculture is a large sector in the economy, permit prices will increase and land
converted to agriculture accelerates even further.

10.4 The economics of targeted abatement
subsidies

The analysis so far indicates that there is more leakage under cap and trade
compared to carbon offsets in developing country agriculture. This is because
carbon offsets are a subsidy for changes in production practices where most of the
carbon emission mitigation potential exists in developing agriculture. The technical
potential for mitigating GHG emissions from agricultural production varies among
commodities, countries, and farm types. Total output may increase with enhanced
productivity but emissions per unit output would fall, including from fossil fuel. The
potential also exists for multiple co-benefits with altered production practices and
so abatement subsidies can become a key component for productivity improvement
and hence for poverty reduction and sustainable development.

Carbon offsets reduce emissions through the carrot of financial subsidies rather
than the stick of emission limitations as with cap and trade. Bushnell, Peterman
and Wolfram (2008) carefully show that targeted subsidies (subsidies for clean
technologies etc.) minimize leakages and shuffling, unlike with a tax on emissions
like cap and trade. The reason is that leakage stems from cost increases (supply-side
leakages) or changes in consumption prices (demand-side leakages). For example,
Key and Tallard (2009) find that two-thirds of the emissions reductions in a cap
and trade scheme for livestock methane emissions are negated by leakages in
non-complying countries. This emphasizes the potential of abatement activities in
developing countries to minimize these leakages.

Instead of imposing costs on firms (or on consumption at the point of purchase),
subsidies designed to reward production from non-emitting sources like subsidies
for energy efficiency (subsidize clean behavior or technologies) are more effective.
Indeed, subsidies may be the only way to go. Promotion of clean technologies can
be more effective than limiting the use of dirty technologies. Targeted subsidies
therefore are less vulnerable to leakage and shuffling because they do not impose
costs on firms and so firms have no incentive to relocate production or avoid costs;
in fact they have the opposite effects. Carbon offsets provide such a mechanism
for targeted subsidies. However, the current method in the CDM with project-
based carbon offsets presents a problem of monitoring, reporting and verification,
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requiring complementary approaches (discussed later).

Imposing costs on consumers at the point of purchase induces shuffling. Bushnell,
Peterman and Wolfram (2008) explain how a consumption based cap and trade
can also fall victim to the reshuffling of production, just like an emissions tax levied
on consumers and not on producers. Bushnell, Peterman and Wolfram (2008)
give examples where targeted subsidies to technologies and clean production
are generally immune (less vulnerable) to leakages and shuffling (e.g., subsidies
to install solar energy facilities). This theory is very relevant to harness developing
country agriculture’s ability or potential to mitigate GHG emissions, and minimize
leakages and shuffling.

The implications of the Bushnell, Peterman and Wolfram (2008) analysis is that
the only way to meaningfully impact emissions on a local level or for non-complying
countries is with targeted subsidies like emission abatement subsidies. The carrot
(rather than the stick) will also induce co-benefits and learning by doing etc. In
addition, there will be political opposition in developing country agriculture to use
policies that induce higher production costs (most poverty is in rural areas plus there
will be fears of losing international competitiveness). Abatement subsidies therefore
avoid situations directed at increasing costs of production or reducing consumption.
Instead, policies that employ targeted subsidies for altering inputs and technologies
towards ‘clean’ technologies will be more effective and politically acceptable.

Carbon offsets based on projects often do share problems with incentive-
based schemes like cap and trade in terms of transactions costs of measuring
and monitoring emissions, verifying compliance and administrating and enforcing
policy. Polluter pay principle is in theory the accepted methodology (OECD 2005).
But this is not relevant for developing county agriculture because of transactions
cost in implementing penalties or taxes (monitoring, verification etc — like non-point
pollution issues in developed countries — therefore, other institutional arrangements
are needed). There is also the issue of equity — smallholder agriculture has low
incomes and penalties will not work unless an alternative income strategy is
implemented. It is therefore best to combine environmental policy with income
generation policy. Here is where there are potential synergies between emission
mitigation efforts and improving rural incomes and sustainable development.

Alternative methods of financing and implementing abatement subsidies

Project-based carbon offsets have the disadvantage of transactions costs of
implementation. This requires a modified CDM for carbon offsets and additional
complementary institutional arrangements to finance abatement activities for
developing country agriculture. CDM reform options include the move from a
project by project to a wholesale approach or to complement rather than replace
the project-by-project approach. The three main CDM scaling up options include
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bundling, “program of activities” and geographic regions based programs. A range
of alternatives to broaden participation by developing countries have been proposed
including a “programmatic” CDM (through aggregation of individual projects into a
“program of activities”), a “sectoral” CDM (with either a multi-project baseline for
the sector or a national baseline), and a “policy” CDM (UNFCC 2008a; Burniaux et
al. 2009; Schneider and Cames 2009; Baron and Ellis 2006; Baron, Buchner and Ellis
2009; Ellis and Kamel 2007).

Variations of the sectoral approach include a “sectoral no-lose target’ and binding
sectoral targets under which some developing countries could cap their emission
levels or emission intensity. The latter has the advantage of reducing mitigation cost
uncertainty (Burniaux et al. 2009) and of minimizing leakage (Holland 2009)%.

A policy CDM is an option where specific government policies would deliver CERs.
Eligible policies would be sectoral. These options would decrease transactions cost,
but would not necessarily solve the problems of additionality, leakage and perverse
incentives. Because of specific difficulties in dealing with REDD, experts recommend
that REDD be implemented at a national rather than project based level. The same
can be said for all emissions associated with agriculture and LULUCF. The FAO (2008)
also calls for the funding of “Nationally Appropriate Mitigation Actions” - NAMAS
(that account for differences in local conditions and that would be complementary
to the CDM), the implementation of sustainable development policies and measures
(SD-PAMSs), and actions that link mitigation and adaptation.

Another option under discussion is to replace the CDM with a Fund to finance
emissions reductions in developing countries (Burniaux et al. 2009; UNFCC 2008a).
Such a policy would have the advantage of sheltering permit prices and giving direct
control to parties the Kyoto over the amount of emissions abated, while allowing
for the purchase of credits at different prices, depending on marginal abatement
costs. This could increase developing country participation. Direct funding of
mitigation efforts is also an option through the scaling up of Multilateral Funds or
of bilateral initiatives. Efforts are also needed to encourage international transfers
and deployment of climate related technologies and for developing countries
remove policy distortions like barriers to trade and foreign direct investment, and
the absence of or lack of enforcement of intellectual property rights. International
cooperation is also likely easier to achieve in R&D than in mitigation efforts
(Burniaux et al. 2009).

Wara and Victor (2008) and Ackerman (2008) are more skeptical of the CDM
reflecting actual reductions in emissions and so argue for two additional elements:
a Climate fund intended to finance critical changes in developing country policies;

3t is possible that intensity targets like California‘s low carbon fuel standard can increase GHG emissions (de
Gorter 2009).
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and infrastructure deals with the aim of shifting the longer term development
trajectories that produce large reductions in GHG emissions. These two options
would also be compatible with the argument in this paper for public subsidies of
abatement activities for developing country agriculture.

Institutional considerations and capacity building

The bottleneck facing developing country agriculture’s participation in GHG
emissions mitigation is not always simply money. Efforts are also required to change
institutions; there are not only infrastructural and technological barriers but also
institutional barriers. Forest carbon sequestration projects face many formidable
obstacles due, in part, to substantial transaction costs, large risk and uncertainties,
long time horizons and high establishment costs. Gong, Bull and Baylis (2009)
illustrate how social capital, property rights and contractual rules impact the local
land users’ willingness to participate. Uncertainties arise from ambiguous property
rights, vague or rapidly changing government policies and unknown carbon
market prices. Additionally, there is underlying risk from human-induced and
natural disasters. The paper is a good example of how these three aspects affect
the optimal design and implementation of a project, where they must not only
provide sufficient financial incentives to land-users, but also need to incorporate the
complex institutions in which they operate.

The FAO (2008) highlight four aspects of an enabling institutional and policy
environment required to realize potential of emission mitigation for developing
country agriculture (facilitate aggregation of carbon crediting; policies in agricultural,
financial and environmental sectors that facilitate the flow of low carbon finance
from private and public sectors; capacity building; and an agreed system of property
rights to the carbon benefits that can be generated).

Implications for WTO rules

Issues surrounding WTO law and developing country agriculture with cap and trade
and carbon offsets fall into broad two categories:

1. Because carbon offsets subsidize the reduction of GHG emissions in developing
countries and runs contrary to the polluter pay principle developed by the
OECD (2005), the CDM and this paper’s call for more funding (with revenues
from an expanded CDM beyond projects-only and complementary funds
from other sources including the General Environmental Fund and traditional
aid programs) seemingly violates subsidy rules under the WTO, namely the
Agreement on Subsidies and Countervailing Measures (SCM) and the green
box criteria under the Agreement on Agriculture

2. Import tax (export subsidy) adjustments for the effect of a cap and trade
regime in taxing (increasing costs) to domestic producers is allowed under the
WTO but with several provisos
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The first category above deals with the validity of developing country policies while
the second affects developing country export and import competing industries.

This paper argues abatement subsidies are superior for several reasons; not least
because of the administrative and political infeasibility of levying taxes on developing
country agriculture to reduce GHG emissions. Abatement subsidies correct two
other distinct market failures, namely the public good nature of reducing emissions
by altering production practices and technologies (rather than reducing fossil fuel
consumption) and the public good nature of the innovation and diffusion of the
requisite practices and technologies. Several co-benefits result. But there is a risk
that such subsidies will be used to favor domestic production at the expense of
imports (or competing exporters).

Governmental financing for the development and deployment of low-carbon
goods and technologies may have an impact on the price and production of such
goods. This leads to lower producer costs, leading to lower product prices. In
turn, lower prices may reduce exporting countries’ access to the market of the
subsidizing country, or may result in increased exports from the subsidizing country.
WTO rules are intended to constrain members’ ability to adopt such protectionist
subsidies while at the same time allow scope for legitimate subsidies (Tamiotti et
al. 2009). There are various WTO rules on subsidies (including the now expired
limited exception for environmental subsidies), impacting the ability to implement
abatement subsidies.

Green (2006) identifies some potential reforms to the WTO rules that would
permit policies that are more effective at addressing climate change while at the
same time eliminating discriminatory policies. Tests for determining permissible
subsidies are unlikely to be effective, so a broadened exception for environmental
subsidies similar to Article XX of GATT, while not optimal, would be an improvement
over the current rules.

Detailed rules on border tax adjustments (BTAs) exist in the General Agreement
on Tariffs and Trade (GATT) and the WTQO's SCM Agreement. These rules permit,
under certain conditions, the use of BTAs on imported and exported products. The
objective of a border tax adjustment is to level the playing field between taxed
domestic industries and untaxed foreign competition by ensuring that internal
taxes on products are trade neutral (Tamiotti et al. 2009). In the context of climate
change, the debate has mainly focused on two aspects: the extent to which
domestic carbon/energy taxes (which are imposed on inputs, such as energy) are
eligible for border tax adjustments; and the extent to which BTAs may be limited to
inputs which are physically incorporated into the final products.

The general approach under WTO rules has been to acknowledge that some
degree of trade restriction may be necessary to achieve climate change goals,
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provided core principles of the GATT are respected (must not constitute a “means of
arbitrary or unjustifiable discrimination” or a “disguised restriction on international
trade”). If the BTA was found to be inconsistent with one of the core provisions of
the GATT, justification might nonetheless be sought under the general exceptions
for the environment to the GATT under Article XX.

10.5 Concluding remarks

It is well documented that developing country agriculture has a huge potential
to reduce GHG emissions, mostly by altering production practices (not by reducing
fossil fuel use directly). The sources of agriculture’s reduction opportunities are many
but mostly centre on altering production methods and technologies for soil carbon
sequestration practices, midseason drying of irrigated rice, nutrient management
to reduce nitrous oxide emissions, and management of livestock systems to
reduce methane emissions. Because of the multifunctional nature of agricultural
production, policies that mitigate GHG emissions can also correct for the market
failures due to “technical” externalities of production (both positive and negative).
In addition, there is a market failure in the innovation and diffusion of abatement
technologies and production practices itself, requiring public expenditures in
R&D and extension services. Correcting for these multiple market failures can be
achieved most effectively through public subsidies of emission abatement activities,
not with environmental taxes.

The efficacy of subsidized abatement activities are enhanced by several other
considerations as well. For example, we show how targeted subsidies for abatement
are less vulnerable to leakage and shuffling because they do not impose costs on
firms, so firms have no incentive to relocate production or avoid costs, unlike with a
tax on emissions. Carbon offsets provide such a mechanism for targeted subsidies,
reducing emissions through the carrot of financial subsidies rather than the stick of
emission limitations or environmental taxes.

In addition, public subsidies for abatement activities also help overcome the
administrative infeasibility of employing emission taxes in developing country
agriculture, reinforcing other rationales identified above for targeted subsidies of
abatement activities. Meanwhile, these abatement subsidies have the potential to
increase agricultural productivity, generating pecuniary externalities in the form of
enhanced food security, poverty reduction and economic development.

However, agriculture’s participation in the project-based CDM is also plagued
with administrative infeasibility due to transactions costs related to implementation,
monitoring and verification of emission reductions. As a result, agriculture has seen
very limited use under the CDM. This requires a modified CDM for carbon offsets
and additional financing mechanisms and institutional arrangements to finance
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abatement activities for developing country agriculture. Proposals have ranged
from a scaled-up CDM (bundling, “program of activities” and geographic regions
based programs) to a sectoral approach (sectoral crediting mechanisms and sectoral
targets) to complementary public sector climate initiatives like a Climate Fund or the
funding of “Nationally Appropriate Mitigation Actions”. CDM reform options also
include the move from a project by project to a wholesale approach like a “policy”
CDM where specific government policies would be funded.

Abatement subsidy programs also represents an opportunity to reform domestic
agricultural policy in developing countries where funds now used to subsidize inputs,
for example, can be reconfigured to subsidize abatement activities. Reductions in
developed country agricultural subsidies are also required to improve efficacy of
GHG mitigation efforts in developing countries. Abatement subsidies should not
run afoul of WTO law regarding subsidies, just as carbon offsets currently do not.
In many cases, agricultural output will increase, reducing international prices and so
reducing GHG emissions elsewhere as well (a positive leakage).

Because deforestation in developing countries is the largest source of emissions,
caused primarily by land conversion to agriculture, activities in land use, land use
change and forestry (LULUCF), reducing emissions in agriculture is interdependent
with avoided deforestation and land degradation (REDD), afforestation and
reforestation (A/R), forest management (FM) and biofuel production (which avoids
emissions from fossil fuel consumption). Mitigation policies should be coordinated
across all of these areas simultaneously, and because of the specific difficulties in
dealing with these, be implemented at a national level.

The results in this paper show that carbon offsets benefit both the cap and trade
economy and developing countries. Offsets also provide an incentive for regulated
economies to further increase their emission reduction targets. Limits on carbon
offsets (as is currently the case and proposed in U.S. legislation), however, hurt cap
and trade economies while having an ambiguous impact on developing countries.

The paper also addresses the implications of distinguishing international from
domestic leakages and from “shuffling” and “technical” leakage (differences in
emissions intensities between countries). Domestic leakages in some cases can
outweigh international leakage such that carbon tariffs can increase total leakage.
The issue of leakage is shown to be important because it affects developing
countries in both directions: the ability to sell offsets and the restrictions imposed
on exports to countries with cap and trade regimes.

The conclusions of this paper are consistent with the Stern Review (2007) which
emphasized complementary, non-market policies to create and adopt low-carbon
technologies, leading to a new, green path to development. In addition to the
market based carbon offset program under the CDM, public incentives, financial
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resources and investments for developing country agriculture to mitigate GHG
emissions are needed to promote sustainable agricultural production practices and
technologies.
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The meent warld food oists highlghtea 1he critical issue of global feod
secarity and the resd to enhance glebal agricufural production capaaty o
met curremt and fubure food demand. Increased inyestment in 3 grcutiue
and adequate incentres to famars are rqured to mest this global chal
lange 4 =y chialenye & haw to shape and design suppor to farmean in
both the dewsloped a5 weall a5 the developing workd wihde miniminng
those distortions & glabal markeds that are potentially hamful o delelop-
ing coandres, and at the same fime promoting glebal food supply
atequacy, food securty for the undernaimshed, aml povary reducing and
grawth Incentnes for the farmers in low income food deficit couriries

Desslaped couniries provide suppoet 1o farmen o Increase farm
incame, reduce income vaflability, improve competitveness of the agrioul
tural secion and provide foe safe and quality food. Mary tarm suppart
polciss stimiiate domestc production, bt also create distarbons i woeld
markets, Inducing disincenties in developing countries’ agrioutirsl
praducton in the long min. These diskorbons have been the obect of
consiceiphie debaie wiihan me Ward Trade Organization agresment an
agricubure

In develaping countries farm pedoes haee baan divan lamgely by the
need fo accelerate @ fransstion fram low income agramsn structures: o
mane devalopsd industnalimed and servcs grienied econoimies. The puerall
affects af such polcks, have been ey to 1ax producers In the pnooesy,
the agncufural sectors in many developing countries. have Gced negative
pobcy biees, w growth rates, and high povsarty incidance, while inducing
increasing impoet dependencs

The book praovides a review af fanm support in kgn mcome oouebies,
and swplines aptions far mshaping such fm sugpart in 3 nan-
dissortinnany manner 1T aka addressss the responses neaded in tepekiping
courtrias to ensuse 3 long t2rm and sustained {aster growth in thaic agricul-
tural sectars, enhanced foad pmduction, mising niral incomes, and |owsar
powerty The book is daridad info twa parts, in part ane, & foousss on degl|s
oped oty farm support pefioes and thair implicatians for mariet dsice
tons in third coumtrias, weh particular focuys on decoupled sippart and the
complementany palicks nesdad to suppor deweloped country farmers
without craating marist deioetions. Char zsues examined ars nisk miboa
bon and insurance related schemas, trada and market accsss refonm undar
the Daha mund, and bichs! poioes
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