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1 Introduction

1.1 Objectives

The environmental goods and services liberalization talks in the Doha Round of trade negotiations
aim tolower or eliminate tariff and ntariff barriers to trade in these goods and servViceg.

have stumbled primarily on trying to define what an environmentaisgdtas seemingly
intractable debate likely to be eventuatBsolved on the basis of stlg political considerations.

Various proposals have been put forward in the negotiations to define a list of environmental goods.
We do not yet have an understanding of the environmental implications of these {roisosals.
paperaims

to define, hvéis much precision as, pdssilhgreenhouse@dS) mitigation potential is for the
Doha talksn environmental.goods

It takes as a point of departure the proposed lists of goods put forward in the negotiations,
determining the GHG mitigation potential that might reasonably be expected to result from the
increasettadeof the goods in question.

The analysis necessaniplves a number of assumptions about baseline andrhsagerpose of
this exercise is to establisbbackof-envelopé level of accuracy in estimating the potential gains
from the EGS exercise: results are indicative, rather than definitive.

1.2 Context of this paper

[ISD has a majofradeandClimate Change programmning through 2008 and 20B8€om Bali to
Copenhagsratwo-year progranof research and consensasking on trade and climate change
one of the focus areasoiBrade Liberatation for Low Carbon GoodsThe basic proposition is
that if barriers (both tariff and neteriff) to lowremission goods are lowered, there witidreased
incentives to invesindincreased uptaki|m those technologies and goods.

This paper is one @f series withinthe@ T r a d e ation fordLowaCatban Goodgocus area.

Others consider the lessons that can be learned from MEAs and from labelling, including on how
lists of technologies and goods can be developed, maintained and updated.
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2.0 Proposed Lists of Environmental GoodsPut Forward to the
WTO Negotiations

2.1 List of 153nvironmental goods

A | ist of 153 environment al goods was submi
Environment Special Session (CTESS) as an informal ddénrprit 2007 by the Friends of the

EGS Group for discussion in the WTOlhe Friends of the EGS Group comprises mainly
developed countrie$here has been strong opposition to the list, and inoldbd concept of

using a listby certain developing coues.This papertakes the view that the list as proposed is the

most advanced one for analysis purposes but does not comment on whether such a list is
economically or politically a good approach.

This list was derived from a larger list of more thamprt@luctshathad been proposed over the
previous two yeatd he list was developed following a detailed review by the Friends of the EGS
Groupwhi ch identified that a OPotenti al Conver
greater focus and engawent from the CTESShe list was developed using three prindiples

items that are considered by the Friends of the EGS Group to:

1. be particularly importanteven criticél for environmental protection, and workable from a

customs facilitation perspective;

have the potential for a high degree of convergence amongers; and

3. serve as a basis for further work and negotiation under paragraph 31 (iii) of the Doha
Declaratior}

no

TheFriends of the EG#st of 153 products is sulivided into 12 Product Specifioas.Table 2.1

lists these and shows the number of products under each spec#inatiiiral commentary on

how important each specification would be as a potential source for GHG emission reductions,
developed by 1ISD, is shown in the fowumn.

1Continued Work Under Paragraph 31 (iii) of the Doha Ministerial Declaration. (2007, ApritRapeNby Canada,

the European Communities, Japan, Korea, New Zealand, Norway, the Separatéetasiontd Taiwan, Penghu,

Kinmen and Matsu, Switzerland, and the United States of America. JOB(07)/54 Committee on Trade and Environment
Special Session. 27 April 2007

21bid & see list of authors

3 These items have all been compiled by the SechefGNATE/W/63.

“The Friends of the EGS Group notes that, O0The WTO nego

have underlined the point that environmental goods are

andthab s ome form of review mechanism of any set of items
2
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Filtering the list shows that only Renewable Energy Plant Ruadect Specificatior) fias the
potential to have a significant impact on GHG emisdibissis not wholly surprisiiighe list was
developed to consider the wide range of possiBionmental impacts, not only those concerned
with climate change.

2.2 World Bank list of 43 environmental @ods

Annex | contains th&3items from within théull list of 153 goodthatwe r e 1 dent i fi ed ¢
friendlyd byandforred thddist dulinitt&ldonthe WTO by the EC and tiSdn
November30,2007

23 World Bank Ist of 12 ewvironmental goods (not put forward to WTO)

The World Bankdentified a shorter list of 12 goods for a study on trade and climate change
published in 2008 (see Section 3.4 for full details; Annex Il contains the list of 12 goods). The list
was identified as being relevant to climate change but also had sofmething @t est 6 nat u
designed to examine the impacts on trade of removing tariff artdrifiobarriers on
environmental goods in general. It includes goods related to wind power, solar power, energy
efficient 1ighting demdare®coderedaimtlie listaf E5B; otheS areneew.o f
Section 3.4 discusses this list and its implications in more detail.

5See for example the Eur ARRIUSeye WTQ fieettade pactffor drideedlynb er 4, 20
good$® http://www.euractiv.com/en/climatehange/etuseyewto-freetradepactclimatefriendlygoods/article
168828
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Table 2.1: Friends of the EGS Gro®yoduct specifications and theirpotential for GHGemissionreductions

Product Specification Number | Potential for GHG Emission Reductions (IISD Analysis)
of
Products
1. Air Pollution Control 13 Negligible z equipment would reduce other sources of
pollution, possibly sometimes with amall energy penalty
2. Management of Solid and 24 Possibly somez majority of equipment is concerned with waste
Hazardous Waste and storage, containment and recycling/disposaBiomass boilers,
Recycling Systems waste heat recovery equipment and incinerators could all be

used to generate energy and thsidisplace emissions from othet
sources.Improved landfillmatting avoidsmethane emissions.

3. Clean Up or Remediation 4 Negligible z equipment aims to remove oil or other compounds
of Soil and Water from soil and water and would consume some energy in iise
4. Renewable Energy Plant 28 High (depending on uptake)z equipment forms parts ofwind,

solar thermal, solar photovoltaic, CHP, hydroelectricity (small
systemsz only up to 1 MW capacify), biogas,biomass ancheat
pump systemsMany items could beused for renewable energy
plants or other energy plans, or other applications

5. Heat and Energy 6 Possibly somegz four of the sixitems ae meters (measurement

Management programs can be used as a management tool for energy
efficiency), the only two spedic items are glass fibre (which car
be used for building insulation) andheat exchangergwhose use
is widespread throughout industry) This is a very small subset
of the technologies which could improve energy efficiency

6. Waste Water Management 29 Negligible - includes some general purpose containgrashich
and Potable Water form part of many systems (including renewable energy plant
Treatment such as waste to gas)

7. Environmentally Preferable 7 Negligible z contains natural fibreswhich could replace a small
Products, Based on End fraction of market for synthetic fibres

Use or Disposal
Characteristics

8. Cleaner or More Resource 4 Low zincludes only parts for solar stoves, batteries (which
Efficient Technologies and would be a part of some fiel cell systems) and devices with
Products internal motors (primarily for waste processing)

9. Natural Risk Management 3 Negligible z contains surveying/measurement initiatives

10.Natural Resources 3 Negligible z contains products to reduce turtle catch in fishing
Protection nets

11.Noise and Vibration 4 Negligible z no obvious link to GHG emissions
Abatement

12.Environmental Monitoring, 29 Low z contains a set of equipmenthat can be used to monitor
Analysis and Assessment and evaluate environmental emissions but has an indirect link 1
Equipment GHG emissions reductions at best

TOTAL 153

6 For example, flue gas desulphurisation (FGD) and sfatitrprecipitators, used to remove oxides of sulphur and
particulate matter respectively from coal and otheffiessibmbustion exhausts.

7Note that combined heat and power (CHP) can be fuelled by biomass but generally generates heat finchelectricity
fossil fuels at higher efficiency than if the heat and electricity were generated separately.

8The European Commi ssionds definition of the sizes of
10 MW) and 01l ar g edsie dategores arelc@dmmbhiWused. The s e
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3.0 Potential GHG Rductions from Trade Liberalization of
Environmental Goods on Proposed Lists

A method for establishingdbackof-envelopé level of accuracy in estimating the potential gains is
nowdescribedt involves three stages, described in Sectiols333L

1. potential uptake of technologies and impacts on GHG emissions;
2. drivers ofuptake of technologies;
3. contribution of trade liberzdition.

A more complex assessment method, based on the World Bank 2008 study, is described in Section
3.4.

3.1 Potential Uptake of Technologies andimpacts on GHdmissions

A wide range of studiesipsite the potential for renewable electricity generdti@® of these are
now described: the World Energy Outld@kEO) and Energy Technology Perspec(&€P)
studies of the International Energy Agency (IEA) and marginal abatement cost curves.

3.1.1 International Energy Agency, World Energy Outlook 2808

Figure 3.1 shows world electricity generation in Réd@wables accounted forde centof
electricity generation, nitenths of which was from hydroelectri@ipmass and waste is the next
biggest category (1f3er centof total world electricity), followed by wind (pef cent and
geothermal (Of3er cent Generation from solar and tide and wave is currently negligible.

91EA, 2008a.
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Figure 3.1World electricity generation, 2006(TWh)

World Electricity Generation 2006 (18920 TWI

Biomass an Wind GeothermalSolar Tide and Wave
waste 0.7% 0.3% ,0.0% 0.0%

1.3%

The IEA WEO is one of many studibatproject the future uptake of renewalite2008 report
contains three scenariosreferencéscenari which enacts no new policies after A0&8d two
othersthataim to stabite atmospheric GHG levels %0 ppm and 450 ppm respectivietpm

the oreferencé scenario, Figure 3.2 shows projections of increased electricity generation in the
period 2006 to 2030, in TWh generdfexhl and gas are projected to account fothinas of the
increaseWithin renewables, hydro is projected to account for the largest growth in generation,
followed by windthenbiomassandwaste Solar begins to have an impact towards the end of the
period, but represents onlpdr cenof world electricity generation in 2030.

Renewable electricity generatienprojected tomore than double over the period, from
approximately 3,500 TWh to approximately 7,700 TWh.
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Figure 32: Additional world electricity g eneration from 2006 (TWh)z IEA WECReference Scenario

Additional World Electricity
Generation from 2006
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<

Renewables would play a much larger role in the sctrat@as to stabile GHG atmospheric
concentrationTable 3.1 shows significantly higher growth in renewable generation under these
scenarios, even though total electricity generationpés &¢éntand 20per centower than in the
oreferencé scenariqthe result of projected increases in efficielbg) scenarios project that a
carbon price of $90/tCQOU.S dollars, in nominal terms, are used throughout this paper unless
otherwise stat in OOECD+06 countries by 2030, plus national policies and measures in the
electricity sector in other countries would increase renewable generation by a further (@800 TWh
increase of 2per cenbf renewables from thieaferencé case)A further 3,000 TWka further 40

per centddition tothe 0 eferencé caseyvould result if the carbon price were raised to $180/tCO

and other policies and measures were enacted to enalzstistabilia concentration of 450 ppm.
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Table3.1 Rerewable electricity generation underthree IEA WEGcenarios

Scenario Scenario Assumptions Electricity Renewables Renewables
Generation, Generation, Generation,
2030 (TWh) 2030 (TWh) 2030 (per
cent)
Reference O, AEBOBR®AG new policies 33,266 7,705 23per cent
enactedafter 2008
550 Cap and trade in OECEP+ with 30,187 9,161 30 per cent
carbon price at $90/tC@ in 2030;
national policies and measures i
other countries
450 Cap and trade in OECD+, with carbg 28,997 12,126 42per cent
price at $180/tC®in 2030; national
policies and measures in othe
countries

An estimate of the GHG emissions savings from renewables can be made by assuming that all

additional renewables generation would have been met by fossiTlieetxtreme endsf this
range are that this would have all been met by coal or all been meTalylgas2 shows the
estimates of GHG reductions due to increased reneyeai@eationusing the average emissions
factors for coal and gas in 20B@ese show that, if tteewere no increase in renewable generation
from 2006 figures, world GHG emissions would k¥ Z.85tCQ/year higher.This represents an
increase of:

e 18328per cenin GHG emissions from electricity generation in 2030 undaetbeencé
scenario;

e 6010 per centin GHG emissions from all fossil fusombustion in 2030 under the
or ef escenario.e 0

It is clear from the IEA WEO study that increased renewable electricity generation is a significant
factor in controlling world GHG emission.is not clar from the studywhat role trade
liberalzation wouldplay in increasing the level of renewable electricity generation: the study does
not include specific discussions of eiifagie liberatation or tariff reduction.

100OECD plus EU countries not in OECD

111t would also be possible to increase the share of nuclear to compensate fully or partially for a declining share of
renewables. In practice, nuclear and renewabllesdo t end t o be direct competitors
choice for new generating capacity in the majority of countries-fadébssited, with the relative availabilities of coal

and gas being a key driver in the choice. Nuclear nevequitds a concerted governredtprogram. Even with

such a program, the marginal technology for an increase in capacity still tends-foddebfesil. Whilst somewhat

of a simplification, we can reasonably conclude that new renewable capdoityisptate new fossilel based

capacity.
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Table3.2: GHG Emissions reductiafrom additional electricity generation from renewables, 2002030

Scenario Scenario Assumptions GHG reductions if GHG reductions if
alternative was gas alternative was coal
(GtCQ lyear) (GtCQ lyear)
Reference O, AEBOB®AS6 new policies 2.5 3.9
enactedafter 2008
550 Cap and trade in OECE# with 3.2 5.0

carbon price at $90/tCQ in 2030;
National policies and measures i
other countries

450 Cap and trade in OECD+, with carbg 4.8 7.7
price at $180/tCQin 2030; National
policies and measures in othe
countries

3.1.2 Energy Technology Perspectives (ETP) 2608

ETP 2008 is one of ©o6a number of publicationso

Ministers [having] asked the IEA to idenéfid advise on scenarios for a clean, clever and
competiti v eltpopases vy scénarioar e . 6

1. ACT Map scenario, which returns @@issions in 2050 to 2005 levels;
2. BLUE Map scenario, which reduces, €@issions in 2050 to half of 2005 levels.

The baseline (businessusual) scenario projects that global €@issions will grow from 27
GtCO,/yearin 2005 to 62 GtC@yearin 2050Reductions of 35 GtC@earand 48 GtCQyear
respectively are thus required under the ACT Map and BLUE Map scenario

The study assesses.,@Datement options across the economy and applies themcdoskeaster,
using partial equilibrium modelliiggom the economwide Marginal Abatement Cost (MAC)
curve, these options are characterized irctesistrder as:

end use efficiency;

power sector;

industry fuel switching and CCS;
transport alternative fuels.

Hownh e

12QECD, plus EU countries not in the OECD
3|EA, 2008b.
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Marginal abatemenosts are calculated asd&®0/tCO, for ACT Map and $2@3500/tCO, for
BLUE Map, with the range bounded by technology development persp@ativ optimistic to
pessimistic).

ETP 2008 identifies the key technologies and s#wbrgould contribute reduction§able 3.3

shows projected emissions reductions from renewable and from othertlugtienge at least 1.0
GtCO,/lyear emissionseduction potential under ACT Map in 208%.2050, it is expected that
additional renewables would give 3.2 Gi@@r reductions under the ACT Map scenario,
approximately 1fer cenbf thereductiongequiredThis increases to 7.1 Gtgyar, 15per cent

of the total required, under BLUE M&ompared to the WEO study discussed above, there are
differences in which technologies are expected to make the biggest contribution: wind is identified
as the most important technology, followed by Sdiarcontribution of hydro is expected to be

much lower, with biomass becoming significant only under BLUE Map.

Table3.3: GHG eissions reductions from additional electricity generation from renewables, 2002030

CG Reductions (GtCQyear)
Sector/Technology ACT Map BLUE Map
Power Generation
CCS Power Generation 2.9 4.8
Nuclear 2.0 2.8
Fuel Switching Coal to Ga% 3.8 1.8
Renewable Electricity Generation: 3.2 7.1
Wind 1.3 2.1
Solarz Photovoltaics (PV) 0.7 1.3
Solarz ConcentratedSolar Power (CSP) 0.6 1.2
Biomass IG&@nd Biomass coombustion 0.2 15
Hydro 0.3 0.4
Geothermal 0.1 0.6
Buildings
Fuel Savings 2.0 2.5
Electricity Efficiency 4.5 4.5
Transport
Fuel Efficiency 6.0 6.6
2" Generation Biofuels 1.8 2.2
Industry (incl. Blast Furnace + coke ovens)
CCS Industry and Fuetansformation 2.0 4.3
Electric Hficiency 1.0 1.4
FuelHficiency 1.9 2.3
OTHERS 3.9 7.7
TOTAL 35 48

14Via the early closure of ciatd plants and the building of new-fij&sl plants
15Integrated Gasification Combined Cycle

1C
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3.1.3 Marginal Abatement Cost Curves

The marginal abatement cost (MAC) curve published by McKinsey (Br20st,et al.2007)is
an example of a number of curtlest have attempted to categerthe scale and cost of GHG
reduction opportunities across the worhis widelyquoted studgonsolidates the work of many
energy efficiency and carbon abatement studies into a single marginal abatement curve.

Figure 3.3 shows the world MAC curve up to 2880renewable technology istire first5
GtCO,/year of reductionsa region referred tas theo ne gat i v e becausetthistudy e gi on
authors believe that implementing the options would both reduce emissions and reduce financial
costs?® Within the positive cost options, which streteh totalto 27 GtCQ/year of cumulative
abatement and include options with a marginal abatement cost of up to BAHICANly
approximately 0.4 GtC@ear of wind and 0.6 GtC@year of cofiring biomass is included from

the renewables category.

The study shows that thereaisrange of divergent opinions on how much renewables could
contribute and which technologies have the most pot€uitiate events are clearly subject to
assumptions: for renewables, those relating to policy, site availability, costs and finanoml conditi
are amongst the most important.

16Whetheror nots uc h iowvnee gcacdst 6 options exist is not wuniversally
curves include only technical coststans ignore the wider costs of policy switchihgreTismuch morevidespread

agreement that the optionsthe regiorarethosethatwould have the lowest financial costsatever these costs turn

out to be in practice.

11
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Figure 3.3:Marginal abatement cost wrrve for 2030(Enkvist, et al., 2007)
What might it cost?

Global cost curva for greanhouse gas abatemant measures bayond husiness as usual’ greenhousa gases measured in Gi00;e!

@ Approximate ebatement required
beyond "business as umssl,” 2030
Bindiesal
Carbon capture and storage (CCS]; new coal Waste | Industrial CCS
Coal-to-gas shift
Medium-cost forestation CCS; coal retrofit
Cofiring binmass Industrial Highar-cost
Wind; low penatration MOtor Sysiems abatamant

Industrial feedstock substitution -
2 Awaidad
CCS, enhanced oil racovary, new coal daforestation
Low-cost forestation | | e

Livestock | Further potential®
Muclear |

=

Cost of abatement, £ per1Ce”

Industrial non-CO;
|S1andir|r losses @
Supgarcane biofuel 550 ppm* 450 ppm* 400 pprm*
| Fual efficiency in vehicles -5 40 -50
| Water heating Marginal cost” € par 1006
Air-conditioning
| Lighting systams
Fual efficiency in commarcial vahicles

5 10 15 o 5 a0 3

i : Abatement beyond "business as usual, GiC0:e" par year in 2030
Building insulation

GO0, e = gigaton of carbon dioxide equoivalent; “business as usual™ based on emissions growth driven mainly by increasing
demand for energy and transport around the world and by tropical deforestation.

2000, ¢ = ton of carbon dioxide equivalent.

“Measures costing maore than €40 a ton were not the focus of this smdy.

‘!.-".trntrsph-::riv: concentration of all greenhouse pases recaloulated into CO; equivalents; ppm = parts per million.

“Marginal cost of avoiding emissions of 1 ton of OO, eqoivalents in cach abatement demand scenario.

3.2 Drivers of uptake of technologies

The barriers to the uptake of increased levels of renewables are well uratrstdody to the
World Energy Outl®088(IEA, 20083a)they include:

¢ the relatively high costs of some technologies in the absence of subsidies;

¢ relatively limited research and development until recently;

e growing concerns about the impact on food ailiylaf the use of crops for enetgy;
e alack of skilled labaqtir

¢ alack opolicymaking capacity;

17This concern does not apply to likmgdiulosic biomass (e.g.-biaste and forestry residues).
18 Note that remediation may be possible by sourcing se@erti equipment from abroad.
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e regulations that discourage variable and distributedgevesating systems;
e inadequate investmenteiectricitynetworks; and

e scepticism on the part ofajor incumbent players in the energy sector oectimeomic
viability of renewables.

Similar lists can be found in many other stu@esote is that rade liberalzation, or tariff
reduction more specifically generally nehentioned

The lists do noindicatethe most important barriers, but this can be implied from the pivlaties

have been put in place to support renewables td_dede. hydroelectric plants are generally built

by countries when their electricity systems aresiatizely early stage and are under state control.
Landfill gas and sewage sludge systems are generally competitive withfiiessigémneration,

but the majority of other renewables require financial support or, in its place, some sort of
guaranteedurchase scheme (e.g. a gapfaedin tariffg. IEA (2008) gives estimated eze @°6 i
generating costs for hydro, onshore wind and biomass in 2006 as between $40 and §E0/MWh
UScent 4 to 10/kWITY with a bias towards the upper end of this rdBmh.concentrating solar

power CSH andphotovoltaiqPV) solargenerating costs are considerably higher

Prices from fossil fuel generation are clearly highly dependent on fuel prices and alstetend to al
under a number of other criteria (for examnpke level of scarcity of generation capaGiying

precise figures is not a straightforward task, but a ranged@® $8Wh can be considered
indicative®

Countrieghathave seen renewables incre@seficantly in the past decade have either had:

o feedin tariffs (FIT), a guaranteed payment to each unit of electricity generated by qualifying
schemes and technologas;

e portfolio standards, whereby a minimum share of electricity generated mast be fr
gualifying schemes and technologies.

YoLezdaldi generating costs attribute part of the initia
assuming that capital will be repaid at a certain interest rate over a certain peridgairipteonsnust be made as
to the appropriate interest rate (odiscount rated), p €

technology would genera®eoponents of technologies can sometimes suggest lower discount rates and higher capital
repayment periods should be used than those unconvinced of the merits of the teCheotugyeco rates to use

are often contentious.

20The basis used for the tap a | cost estimates in studies such as the
actual installations whereas others are more theoretical; the treatment of tariffs and taxes varies betweenghe studies. It i
generally difficult to say whethstiraates explicitly include or exclude tariffs.

21 See, for example, average wholesale prices for the U.S. in the p&0@do2@8657/MWh (see figures from the

North American ElectiReliability Corporation [NERC] on the US Energy Information Adratiia Web site at
http://www.eia.doe.gov/cneaf/electricity/wholesale/wholesale)html
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Both schemes tend to lead to renewables being paid significantly in excess of wholesale electricity
prices Feedin tariffs in Denmark and Spain currently give a minimum premium of approximately
$50/MWh (UScents 5Mh); FIT for wind in Germany and South Africa ($122/MWh and
$138/MWh respectively) imply a slightly higher prefiiEffis increase for smaller schemes and

for those where technologies are further from commeiitali (e.g. sola) The UK.G s
Renewable Rligation imposes a portfolio standtrat increases annually. its first five years,

payments to qualifying schemes were around £50/MWh ($75/MEYhinit of electricity
generatetf

The major increases in renewable electricity generation showtwmn Ii& studies discussed in
Sections 3.1.1 and 3.1.2 require carbon costsa2D88CO0,. At these prices, renewables would
benefit by $58200/MWh when compared to cpaf renewables were employed instead of natural
gasfired CCd, the cost savingould be $2880/MWh. These figures are of a similar order of
magnitude as those from feedariffs and portfolio standards.

It should be noted that such carbon prices may well be a good policy response to the climate change
issue; and that fe@d tarffs may also be a good alternative option to intrndgle GHG

emissions reductions due to renewables into theirfdustsectionliscussed thenge of support
renewables require to be competitive with fossil fuels, not whether such suppaetisijunsitt

Many studié&project that renewables generation costs will decrease with riakess become
larger and technology improviéss possible that renewables will be competitive with fossil fuels
without any form of support in the futureutlit is generally accepted that this is not the case as
yet?’

This sectiorhasshowed thathe barriers to trade are well understood and that tariff removal does
not tend to feature strongly among thérholesale prices tend to be significantly bewoist of
renewable electricity generation, wtyiplcally requires feéd tariffs with premia of the order of
UScent 5/kWh higher for its developmaéfthether such premia are justified depends on factors

22Windworks.org summarizes fdadariffs from around 30 countrieshép://www.wind-
works.org/articles/feed_laws.html#Renewable Energy Tariffs by Country

23]bid.

#See the UK6s Office of the Gas and Electricity Market:c
http://www.ofgem.gov.uk/Sustainability/Environment/RenewablObl/Pages/RenewablObl.aspx

25Emissions from codired electricity generation are typically 1.0/MM@h; those from natural gas CCGT are

around 0.4 tC&@MWh.

26For example, the two IEA studies in Section 3.1.1 and 3.1.2 both refer to technology learning curves and project lower
renewables prices going forward.

27 Note that some regions with high average wind speeds may be commercially competitive wittwitissiltfaals

support as may certain niche applications, for examplscateafiolar in regions off the electricity grid.
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notably including the carbon price required étntargets and how much an investment in
renewables now will lead to a decrease in their costs in the future.

3.3 Contribution of trade liberalization

3.3.1 Estimating the impact of tariff removal on renewables generatingsts

Levelzed generation cssfor hydro, onshore wind and biomass were noted above to be irdthe $40
100/MWh range The majority of these costs result from capital payments: renewables are capital
intensive, with operating and maintenance costs relativety dawdy by th&koyalAcademy of
Engineerind2004y ndi cates capitalds share of costs fr.
as 5875 per cent® IEA ETP (2008) indicates that for wind, aroundo&0 centof costs are

capitaf®

The impact of trade libemtion only applies to that share of the dbstiss tradablef-or wind

the majority of capital costs relate to tradable equip@emiersely, for large hydroelectricity
schemes, civil works to construct the dam and reservoir dominate capitatsosistivities are
generally not tradatifeThese two examples set the extremes of the Haisgenportant to also
takeinto account the share gbods used irenewablenergy projecthatare general components
useable for many purposéBus there s markets for general components such as motors as well
as for speciakkd components such as wind turbine blénlgeneral, component markets are larger
than speciaéd equipment markets.

The inalpart of the calculation is the tariff lexehongst the top 25 countries for renewables trade
in 2007, only India (with a most favoured nation tariff pER8enk, had a tariff of more than 12
per cen{Jha, 2009The majority of countries had tariffs of undpebcentSpecifically for wind,

a Woltd Bank study published in 2008 indicates tarifi@1&fpg@r cenfor 18 highGHG emitting
developing countries

The maximum financial impact of trade liEtadin is when:

the renewables cost is at the top of the range;
the share of capital withimese costs is highest;
this capital equipment is all tradable; and

the tariff applied is highest.

Hownh e

28 Excluding provisions for standby generation; the study adds extra costs to allow integration into the electricity grid.

29|t estiméesthat 74082 per cenbf wind generatingosts relate to capital.

0nly OoOmini 6 hydro schemes are included in the List of
skills, with capital costs of mini schemes having a relativelyhaghef equipment compared to civil works.
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The maximum impaaetill occur when each of these factors is at its maximum level: this is estimated
as being when the renewablesis@dt$100/MWh theshare of capital within these costs is 80 per
cent, 100 per cent of the capital equipment is tradable and the tariff applied is 25 per cent.
Multiplying these factors givég/MWh (i.e. not applying a tajifivould reduce the costs of
geneation by $201 Wh (UScent RikWh). This is below the typical, current feethriff and is
equivalent to a $50/tC@arbon price if renewables replaatiral gared CCGT plantlt is at

the bottom end of the carbon price raeggmated by the IEA as necessaryget theilACT Map
scenarigasdescribec@bove.

A more realistic assessment of the impact of tariff removal is to assume a renewable cost of
$80/MWh, a 6(er censhare of capital, fer cenf equipment being tradable andEebcent

tariff. Againmultiplying these factor$ietimpact of removing the tariff in this case would be just
$1.8/MWh, less than jger centof the wholesale electricity price and less thpan Bentof the

typical current premium from ferdtariffs.

3.3.2 Estimating the mpact of tariff removal on GHGraissions

On averagethe current incentive required to make renewablesféestive isn considerakel

excess of what could be achieved by tariff removal Blone.this simple analysis,cén be
concluded that tariffemoval alone would not result in a significant increase in renewable uptake
and thus would not result in a significant reduction in GHG emissions.

This conclusion does not talkéo account the distribution of generation costs for technologies:

both fosd fuel and renewable technologies will be distributed around a mednguake3.4 and

3.5 show costs for gas and renewables normally distributed around mean generation costs of UScent
5/kWh and UScent 8/kWh respectively, plus a shift (to the dmigdf the renewables curve by
$1.8/MWh (UScent 0.18/kWh), in line with the average impact of tariff removal discussed in the
precedingection

The estimates made in Figures 3.4 and 3.5 are for indicative purpdsey asgumptionsiade
includethst andard deviation of the distributions
single category rather than a series of different technologies with different means and distributions
of costs.Nevertheless the analysis does provide some insight: fohe onarr owbd r.
pr opor tran@evabléo fwhd ch i s at or b per cemwitholt @ tariffo s t o f
reduction of $1.8/MWh and 7pr centwith the tariff reductiorckor t he owi ded6 di s
renewables costs, the figures be@inrgper centand 23.er centespectively.

In both cases, tariff removal, at the rate of average current tariffs, appears to bring@arother 2
centof renewables below the cost of gas. This supports the contention that tariff removal alone, at
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the rate of average current tariffs, would have a relatively low impact on increasing renewables
penetration.

Figure 3.4 Generationcosts for gas and for narrowly-distributed renewables with and without tariff removal

Generation Costs for Gas and
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Figure 3.5Generationcosts for gas and for widelydistributed renewables with and without tariff removal
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Tariff removal could still make a difference to emidgsibme cases:

1. if it werepart of a package of measures, for instance it is combined witim éeféféd
2. if thecostof renewablelectricitydeclines relative tbe cost ofossitfuelgeneration

In either casethe impact due to tariff remoabnewould be a relatively losthareof the total
impact.Calculating the exact impact would requrenger system planning model and a range of
assumptions covering both the shartd longterm but a very rough calculation is useful as a
heuristic

The analysis in Section 3.3.1 showed that tariff removal was leggethaanbf the typical feed

in tariff premium(i.e. the cost reduction required to make renewables financially competitive with
fossilfuekfired generationp first order estimatéis that tariff removal would be responsible for a
similar share of potential GHG emissieductios from renewable$Section 3.1 estimated that
renewables could reduce GHG emissiorisetweerl.0and7.7 GtCQlyear by 2030Figure 3.2,
taken fr oWWorld Bnergyl Obtlhdk 2608wed thahydro was a majopart of these
projected reductior(@ccounng for 13 per cenof renewables in world primary energy demand in
2030 under the 550 scenario, A&iger centunder the 450 scendridbHydro-electricityschemes

| ar ger t ha fthose greater tilan 1 MW) are zokincluded iRribads of th&GS list

31Likely to be a generous estintasee analysis in the remainde3agition 3.
32See |IEA, 2008a, tables 18.2 and 18.3.
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of 153 environmental goodaurthermore, the majority of capital costs of large hydro plants are
from civil works and are thus not tradédie deduct all hydro from the to@HG emissions from
renewables covered under the list of WBarrive at between (a8d 6.55tCO,/year.

If tariff removal were responsible for up tpeb centof GHG savings 00.96.5 GtCO,, savings
could be in the rangEd325MtCO,/year. This is 0.809 per centof projectedoreferencé case
GHG emissions fronoksil fuel combustion worldwide in 2030.

Are these results representative?
Therangeof estimates notoverly significant as it is, ltus almost certainbverstated

e thecalculations assume that tariffs will be eliminatatitbe goods necessary for uptake in
the covered renewables technologies (solar, wind,Th#t,)is, we have assumed that
liberalization will impaaiptake ofolar technologies a whole use the example sdlar,
though, only eight categories of goark specified in thist of 153to cover concentrated
solar solar PV and solar hot wat&nalysis by Izaak Wirid009)for ICTSD indicates that
there are over 20 categories of goods used in these techitalagedists are unlikely to
cover the dll set of goods contained within renewable technolBgsides political and
economic considerations, there is also the problesuaifusé of goods (seBection 3.3.3
below);

e uptakewill depend on other policies and measures being inJpa@@®) calculatethat a
number of factors influent®de inrenvironmental good#r examplg@er capita GDP, and
FDI flows), but that tariff levels erelatively minor among theiMon-tariff barriersare
alsolikely tobe importantln other words, tariff liberalizatiomay need to be accompanied
by flanking measures that address the other obstacles to dissemination if it is to have a
significant impacAssuming that a price effect equivalent perscentof typical feedn
tariffs would have the effect of fosteringpér centof the increase in renewables foreseen
under the 450 and 550 scenariabn®st certainlyenerous

A number of sensitivities could be applied to the result obtKieydmongst these are: the
distribution & wind and renewable costs; mean renewable generation costs; mean gas generation
costs; and thdistribution of tariff reduction (as a fraction of the cost difference between average
gas and renewable generating cdsts)analysis above indicated thatdistribution of costs was

unlikely to have a major influence on the impact of tariff reduidti®@most important factors are

thus the mean costs of gas and renewable genéyaiimple analysis shows:

e a 10per cenincrease in gas generation costidvincrease the impact of tariff reductions
by 10per centwith a 1(@er centlecrease in gas generation cost making tariff reduction 10
per centess effective;
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e a 10per centincrease in renewable generation cost would reduce the impact of tariff
reducion by 2Qper centwith a decrease in renewable cost having the opposite effect.

It seems reasonable to conclude that tariff reduction alone can only be responsible for a small
reduction in the potential reductions from implementing the Friends of ®BeidE®f 153
environmental gooddhis conclusion may need to be revisited if average gas and renewable
generation were much closer in their generation cost than they are at present.

3.3.3 Theimportance of product oding s/stems

The starting point of afysis from the trade sector is to use the Harmonized Commodity
Description and Coding System (H®)s includes product codes at thefigixre levethat have

been harmonized (i.e. are applicable) by Customs Unions around tAduwsddtonsistenttsef
statistics in the trade of these products eAistsxample of such a product code is shown in Table
3.4.1t illustrates two challenges when using the HS:

1. several productaay be included under a singldec
2. some or all of these products mayfudly or partially parts of renewable energy systems

and/or conventional energy systems and/or a range of other systems

Table3.4: Example good under a sifigure HS Code

HS Code 761100 | Aluminum reservoirs, tanks, vats and similg
containers, for any mateial (other than compressed
or liquefied gas), of a capacity exceeding 300
whether or not lined or heatinsulated, but not fitted
with mechanical or thermal equipment: tanks etc
over 300 litres capacity, aluminum.

Many countries go beyond thdidghire level,addng subdivisions.In some caseshese are
consistenamonga number of countries; in others, they can vary witielyto create a more
environmenfocused sudivided system is now being consid&Ede potential to create new HS
codes appes difficult, as it would require decisions to be made by the World Customs
Organization (WCOJlheir review process occurs only every 5 years and it is not evident that the
desire to enablbetter targeted tariff reduction for the purposes of dealihgemyitronmental

issues would be deemed sufficiently important to introdude/sidns.

A proposed solution, as employed in the Friel
s p e c i f yut/AdditiodaEProduct SpecificationThe table belowontinues the example for
HS Code 761100, suggestings to cover biogas, water purification and solar systgans,

33For example by the International Centre for Trade and Sustainable Development (ICTSD)
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there are serious concerns over whether statitegould be negotiated and how long the process
may take.

Table3.5: Example good under a sitigure HS Codez with optional ex-outs

HS Code 76110( Aluminum reservoirs, tanks, vats and similg Optional exouts may include
containers, for any material (other than compressed g Tanks or vats for anaerobic
liquefied gas), of a capacity exceeding 300 I, whethq digesters for biomass gasificatiol
or not lined or heatinsulated, but not fitted with | cisterns, vats and reservoirs fo
mechanical or thermal equipment: tanks etc, over 30| waste and ptable water; and
litres capacity, aluminum. solar preheating storage tank.

3.4 More complex assessments

A number of models aim to assess how trade would change if tariffs andévifinoarriers were
removed.If these results were then fed into a comparative assessroesibred and cafteid
portfolios of electricity generation technologies, GHG emission reductions could be calculated.

World Bank (2008) includes a partial equilibrium Hodhlch applies a database of import
elasticities of demand to price changes causbkd mmoval of tariff and ndariff barriersThe
study selected four technologies covelihgpecific environmental goduthat are used in the
production of the following equipment/plants:

Clean coallpnt (defined in the study as IGEMtegratedsasification Combined Cycle)
Wind pwer

Solar PV (Photovoltaics)

Energyefficient lighting

Hownh e

The list approximates to an extract from the wider list of 153 products submitted by the Friends of
the EGS Group but was designed primarily to test the methodalbgcale of impactBhus

energy efficient lighting has been added to the list of 153 and clean coal plant has been given more
prominence than the wider list givesThie report then simulates how the {aeof these
environmental goods would chandariff regimes were altered by considering two cases:

1. Removal of tariffs
2. Subsequent removal of rt@miff barriers (NTBS)

34|n partial equilibrium analysis, the determination of the price of a good is simplified by just looking at the price of one
good, and assuming that the prices of all other goods remain constant. The Marshallian theory of supply and demand is
an example of pal equilibrium analysis. Partial equilibrium analysis is adequate wheorther faffects of a shift

in, say, the demand curve do not shift the supply ¢ittpe/en.wikipedia.org/wiki/General_equilibrigm

35See Annex Il for this list.
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Within the context of the current global trade regime, results from the study are that trade volumes
of wind power equipment the 18 highest @8G-emitting developing countrigsould increase by

12.6per centf tariffs were eliminated and by 22e6 centf tariffs and nosariff barriers were
eliminatedFor the four technologies considered, trade volume increasegarec&rand 13.5

per centespectively.

World Bank (2008 oncl uded that there was oOoconsi der abl
technol ogies tradedd and that othe i mpact o f
The study does not attetrtp calculate the impact on GHG emissions from these trade volume
increased.he following should be considered when making the calculation:

e The majority of trade in environmental goods sischvindpower takes placa@mong
developed countrigs

e The usef import elasticities of demand assumes that past response to price differences will
continue into the futurelhis is dependent on the set of policies and incentives being
maintained without alteratidrhe analysis presented in Section 3.3 establiahaddedn
tariff with a significant premium, or an equivalent measure, was required for significant
increase in renewable generatiomost developing countries, this would be a step change
and it is questionable whether elasticities derived beforapgiementation of the policy
would still apply after ithe study categaes goods using HS codes at thdiguixe level.
There are significaaballenges to using these as a basis for liberalesgiommarized in
Section 3.3.

36 The study concentrated only on these 18 countries for the purposes of its trade modelling. No global estimates were
produced.

37 Jha (2009) shows 28 per cent of both imports and exports were associated with developing countries in 2007 (financial
value, usindhe WITS database and considering the top 20 importers and exporters only).
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4.0 Proposing Alternative Lists

4.1 Introduction

It was concluded in Section 2.1 thgilementindhe Friends of the EG$st of 153 would have a
material impact on GHG emissions only due to its inclusion of most renewable electricity generation
technologiesAlternative lists, focusing primarily on GHG emissions reductions from a wide range
of technologies across all sectors of the economy, are thus ingichgeddumber of possibilities

exist They could lead to significantly higher emission reduct@onththlist of 153 he list 0f12
developed by the World BaskeeSection 3)is a first attempt at such a. list

Any list proposed would have to deal with the problems caused by the product coding system (see
Section 3.3. Additionally, there areise s def i ning what <constitutes
One useful definitignwhich would include clean versions of conventional technologies such as
coaffired generationi s ot hose that emit substantially
counterpar WNFCCC, 2006).

4.2 Poatential for using UNFCCC technology needssessments (TNAS)

The UNFCCC (2006) gnthesis documenb pr esent s i nformati on on
mitigation and adaptation to climate change contained in 23 technology needs assessments (TNAS)
and 25 initial national communications submittepalties not included in the Annex | to the
Convention (noAnnex | Parties)

The list of technologies in the Synthéstsiment is very wide scopeand simply counts numbers

of submissions of technologi€his leads to issues around the taxonomy (e.g. there ar@©@lmost
instances of renewable and roheoal whichcould be explained by there being 10 renewables
types)lIt also does not weight in any way how important the technologies could be (e.g. useful to
weight this by size of country/sector in GHG or economic terms, should be roughly same order of
magniude).Fi nal ly it also includes both ohardd anc
have used the same scope is very much open to interpri¢tetiooncluded thabhe TNAs are of

little practical use.

4.3 Alist based primarily on GHG emissian

Table 3.3 summaed t he key technologies identified w
significant potential role in reducing world GHG emissions in the period tG&0804.1 takes
this as a starting point and adds more detail to the technmggiesd.Seven key options are
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included, which together account for 20 Glggar of the 35 GtCQyearsavings required for the
ACT Map scenario (stakitig 2050 emissions at 2005 lev@Ishhis total, and under this scenario,
the only renewables taechogy with a potential saving of more than 1 G§@@ris wind power.

The seven key options can all be considered almost entirely mass market in tivelmctatsirs,
saythey require the large scale implementation of techti@bigynotohigh teho Options whose
largescale implementation is considered to be far into the fradver(capture andtorage and
second generation biofuels) have been excNdel@ar power has also been excluded since it is
considered controversial by many comrteesta

Mapping thestechnologieso goodswould encounter the same problems aroundudaeatoding

of goods described for renewables technologies in Sectioim@@@the problems are likely to
be greater as the possibility for using componemsriggreen technologies or other uses entirely
is even higher than for renewables
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Table 4.1Key technologies for reducing GH®missions, 200§2030

Sector/Technology CQ Reductions | Technology Requirements
(GtCQlyear) -
ACT Map

Power Generation

Wind 1.3 Windturbine components
Gas turbine components (for peaking plant
needed to support wind implementation)

Fuel Switching Coal to Gas 3.8 Gasturbine components

Buildings

Fuel Saving® 2.0 Building shell efficiency (duringrefurbishment) z
insulation, etc.
Gas condensing boilers
District heating/smalscale CHP
Doublef/triple glazing (for refurishment)
Solarhot water (initially indeveloping countries)
Hot water system insulation
Heatpump systems

Electricity Efficiency 4.5 Higher efficiency lights (CFL, etc.)
Higher efficiency appliances (refrigerators
freezers, washing machines, etc.)
Air conditioning & HVAC systems
CHP

Transport

Fuel Efficiency’ 6.0 Material substitution (25per centlower weight)
Improved engine (variable valve timing, higher
compression ratio, etc.)
Wide range of marginal benefits from
improvements to lights, tyres, etc.

Industry (incl. blast furnace and

coke ovens)

ElectricEficiency 1.0 Improved motors and drives

FuelEficiency 1.9 Industry and process dependentDue to the size
of its emissions, of note aréron and steel sector
options: residual heat recovery, hot stoves
etc.”

OTHERS 14.5

TOTAL 35

Beyond the specific options considered is the vision of an electricity tegstmmlargely

decarborzed. The widescale use of renewable generating technologies and moves towards

38 ist taken from IEA, 2008b, p. 103.

39 Note that a major move to either hybrid, electric or fuel cell powered vehicles is not envisaged.

40See |IEA, 2008b, p. 108 for details.

Greenhouse Gas Emission Impacts of Liberalizing Trade in Environmental Goods & Services



decentralized grids both require major investments in grid equipmest gndbtontrolsKey
technologies include:

e DC (direct currentyansmission
e new conductors

¢ highefficiency transformers

¢ information systemand

e power system stabilization
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5.0 Conclusions

5.1 The Friends of the EGS list of 188vironmental goods

This paper concludes that #reends of the EG#st of 153 goods would haveiapact on GHG
emissiongalmost exclusivetiue to its inclusion of renewable electricity generation techndlogies.
other parts of the list would haveoanparable materiapact on GHG emissions.

Worldwide, studies estimate thaicreased renewable electricity generation from the technologies
whose goods are included within the list of 153 could result in redudi€ds ®GtCO, annually

by 2030A rough upper boundaspproach to ascribing what share of these savings could result
from tariff removal concludes that less thperscenbf savingsor 455325 MtCO,/year, could be
ascribedThis borders on a significant contribution to efforts to addiesgte changéut on its

own, is clearly far frorbeingenough to reducHG emissions to proposedafé levels Whilst
relatively small, the analysis does confirm the view that tradealiloeratiould be beneficial as it
would result in higher tta (and thus production) of clim&iendly technologies.

In practice, savings are likely to be much lfmwer number of reasanBwo key conditionthat
must be met to maxirei the potential are:

1. A broader covenagels to be achieved for the gotidg are necessary in each relevant
technology

2. Accompanying meagwiesbe necessary to ensure that the potential for uptake offered by
tariff liberalization is actually exploifBigese would include attention to #anff barriers,
and attention téhe capacity of host states to absorb new technokigies) €nergy policy
that gives lonterm price signals to investors; adeqegidatoryand enforcememegimes
with incentives for new technology disseminafinctioning and informedlomestic
institutions of financin@dequatdomestic innovative capacity, etc.)

5.2 An expanded list of goods toincrease greenhouse gsreductions

It can be concluded that tariff libezatiion could contribute to a reduction of GHG emissions to
some degre#. an expanded list of greenhousergdiscing technologies were developed, the same
two condition8 a broader coverage of goods and accompanying nieaguunébsneed to be met.

A broader coverage of@pds
On the first condition, Aguilaet al (2009) arguéhe need for an environmental basis for the
creation of the list of goods to be liberalized in the WTO, arguing that the current focus on
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commercial gain prevents the drafting of a list that will haggaificantimpact. This paper

suppors thisview at least irthe context of climate change concdtns not unreasonable for

WTO members to seek to tilt the list toward the goods that they currently export, and to prevent
liberalization in technologies where they would like to establish infanemdb# is, in fact, the

bread and butter of trade negotiatiddst it is at the same timénimical to environmental
effectiveness#f the effort does not expand to a more solid environmental basignadt be worth

the time spent on iThe listwould probably have to be developed based on an objective source of
information on thepotential and need for climatee | evant technol ogi es, S
rather than on the basis of commercial negotialidisss could be stripped down to umb¢ only
goodsthathad single uses, this may make negotiations Simpleiternative, raised by India and
supported by many developing countries, is a poagai approach where tariffs of goods in
approved products would be reducgaining aragreement on this approach may be more difficult
than a lisbased approach and the resources required to implement the agreement would be
significantly higher.

For importers of environmental goods (and it is noted above that importers and exporters do no
break down easily into developing and developed countries), the question is whether it is better to
import such goods more cheaply, thereby fostering greater environmental improvement, or to erect
infant industry protection to foster domestic industfies. latter course may have short term
environmental and economic costs, but if successful may pay off in the loSymhreirategies

are not always successful, howd@nt Carbon (2008) note that the effort by the Ukraine to
develop a domestic wlirenergy sector saddled it witktallation costs of two to thrémes the

world averagesind anear complete laak foreign or domestic private investment in the sector
despite otherwise favourable conditiBagporting the opposite strategy, a stadgucted for the

WTO in 2004 adds that oOmost countries that a
quickly, and increased real income is often associated with greater demand for environmental

qualityd

The other issue here, surveyed pradfbve in sectidh3.3 is the issue of dual use of goddmin,

there is a tension between environmental effectiveness and commercial dbjeairecnidely
specified list that included all the necessary goods for renewable technologies woluldeatso i
large number of duabke goods, which is unpalatable to those that import such goods or that wish
to develop or protect domestic industries that produce them.

The onus for this first condition seems to be squarely witWTke memberslf real effective
action on climate change is desiatdrnative lists could be proposeection 4nakes an initial

41 Noting thatlists must be maintained over time, as technologies and their costs change, new applications of existing
products are developed and certain products currently at an R&D stage are ceathitlisigliare not maintained,

they will lose their fefctivenessChanges in technology availability and costs may act to increase or decrease the
potential GHG emission reduct®identified within this paper.
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proposal, based on mawsarket technologieshat cover significantly higher potential GHG
emissions savings than the list of AbJresent, hwever,no alternative lists are being discussed
within the WTO negotiations

World Bank200§ proposes two alternatives, taking into account the political economy:

1. WTO members representing a minimum share of trade in 6tisvadly goods could make
an agreementhat is a sukcategory to a larger negotiated package or independent of it.
Members could sign up to it as their circumstances permitted

2. Regional Trade Agreements (RTAs) may offer a vehicle for increasing markets in EGS,
noting the constraints that their limited membership can entail.

Accompanying reasures

On the second conditiofosbeyet al(2008) argue strongly that a number ot@néditions limit

investment in clean energy technologies, particularly in developing countries where most of the
growth in energy supply will occur between now and 2030. Barriers include general investment
climate conditions such as macroeconomic stdhtiyof energy, transport and communications
infrastructure, and weak bureaucracy related to inveshpecific barriers include lack of price

signals given by a strong energy policy, lack of regulatory structures to encourage clean energy
investment,elgal uncertainties, subsidies to conventional energy fuels and technologies, and lack of
knowledge or capacity in financial institutions.

These sorts of barriers might be cast agardhbarriers, for which there is a mandate for the

WTO under the Dohddecl| ar ati onds paragraph 31 (iii), b
agencies to addre$be WTO does not have a long and successful track record of addressing non
tariff barriers, an@hat seems indicated in this context is not abasesl deredptory approach,

but rather a capacibpilding approachHere there is some hope in the current UNFCCC
negotiations where there seems to be growing agreement that developing country commitments
post2012 may take the form of nationally appropriateatiotigaction§NAMAS) that receive

financial and technical support from developed countries.

5.3 Final Recommendation

A final recommendation is for further work to improve our understanding of the potential of tariff
and nonrtariff approaches to the disseation of environmental goods and ser@@sone thing

there needs to be much more work on services, an area that this paper has more or less excluded
from analysig-or another, there needs to be a more rigorous approach to defining potential

benefis in terms of GHG emission reductiofisis paper has taken a very rough upper boundary

Greenhouse Gas Emission Impactslaberalising Trade in Environmental Goods & Services



approach to that estimatet further workshouldbe undertaken to improve confidence in the
estimatesSuch further work would need to take account of the effextteeofpolicies and
measures and would ideally take account ofgg8tem planning in the shamd longterms.
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This tabldists the 43 gats described by the World BaB@§a s bei ng ocl i mate fr
full list, see pagedZs of
http:// www.mfat.govt.nz/downloads/NXVTO/wto-dohaministerialdeclaration27apr07.pdf

Low- and Middle-Income High-Income WTO
WTO Members Members
Maximum Average Maximum Average
Average Applied Average Applied

HS Code Product Description Bound Tariffs  Tariff Rates  Bound Tariffs  Tariff Rates
392010 PVC or polyethylene plastic membrane systems to provide an impermeable

base for landfill sites and protect soil under gas stations, oil refineries, etc.

from infiltration by pollutants and for reinforcement of soil 30 13 15 5
560314 Nonwovens, whether or not impregnated, coated, covered or laminated:

of manmade filaments; weighing more than 150 g/m? for filtering wastewater 33 14 16 4
701931 Thin sheets (voiles), webs, mats, mattresses, boards, and similar

nonwoven products 34 13 17 4
730820 Towers and lattice masts for wind turbine 28 10 16 3
730900 Containers of any material, of any form, for liguid or solid waste,

including for municipal or dangerous waste 32 12 17 4
732m Solar driven stoves, ranges, grates, cookers (including those with

subsidiary boilers for central heating), barbecues, braziers, gas-rings,

plate warmers and similar non-electric domestic appliances, and

parts thereof, of iron or steel 36 18 15 5
732190 Stoves, ranges, grates, cookers (including those with subsidiary

boilers for central heating), barbecues, braziers, gas-rings, plate

warmers and similar non-electric domestic appliances, and parts

thereof, of iron or steel-Parts 36 14 i 4
732490 Water saving shower 28 19 17 4
761100 Aluminum reservoirs, tanks, vats and similar

containers for any material (specifically tanks or

vats for anaerobic digesters for biomass gasification) 31 11 16 4
761290 Containers of any material, of any form, for liguid

or solid waste, including for municipal or dangerous waste 31 13 14 4
840219 Vapor generating boilers, not elsewhere specified or included hybrid 24 5 15 4
840290  Super-heated water boilers and parts of steam generating boilers 21 5 15 4
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