





EXECUTIVE SUMMARY

In 1997, Argentina presented its First National Communication. Since then, there has been an important
evolution in Argentina's climate-related policies. Consequently, and in accordance with Article 4 of the, United
Nations Framework Convention on Climate Change, the present Review of the above-mentioned document
has been carried out to update the information supplied in the First Communication. -~ -, . RIS

By way of this document, Argentina is now submitting its greenhouse gas emission target. Thus it com-
plies with the announcement made by H.E. Dr, Carlos Sadl Menem, President of the Republic of Argentina,
-on the occasion of the Fourth Session of the Conference of the Parties, held in Buenos Aires. This target is
-aimed at achieving, within the framework of the country’s developmental policies; areduction in the rate of
growth of GHG emissions, through the implementation of measures that may contribute o the process of sus-
tainable development. I T e :

Another significant fact is that Argentina has signed thie Kyoto Protocol, which is currently in the process

" ofratification in the National Congress, having already had the approval of the Senate," - ;
- In order'to update the knowledge of the structure and evolution of GHG emissions, the 1997 Greenhouse

Gas Inventory has been formulated; and the 1990 and 1994 inventories have been reviewed in accordance
- with the Revised 1996 IPCC Guidelines. SR o T
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The Greenhouse Gaées~(C§HG's) féported in this _Inifentbry are the 'foll‘dwi.ng: carbon’ dic')x__ide, met.hﬁne,

: nitrous oxide, -hydrochlorofiuorocarbons, Pperfluorocarbons ‘and sulphur.hexaflucride, on the one hand, and
~ozone precursors such as carbon monoxide, oxides of nitrogen other than N0, and Non-Methane Volatile

Oiganic Compounds, on the other. _ R _ S T ~
. Overall emissions, excluding the Land-Use Change and Forestry Seetor, increased by 13.7% between:
1990 and 1994, and by 6.2% between 1994 and 1997. The detiiled emission figures are shown in the table
herein below. : S : ' e o

Total emissions for each of the reported Inventories, in MMTCE

" Note: t’dtél_s_‘_rnajndt su’mfﬂtle"Eﬁfi’_r‘ﬁ:de'p_en'de'nt_' rounding, NE = Not Esﬁmét_ed.
(Mboes not include the Land-Use Change and Forestry Subsector.




* Land-Use Charige -

Energy

-~ The Energy Sector has a growing participation in GHG emissions, aécoﬁnﬁng for 50% of total emissions
for the year 1997, Most of these are carbon dioxide emissions, followed by a significant contribution from
methane produced from fugitive emissions, Emissions originate largely in the burning of fossil fuels.

Burning of Fossil Fuels -~ L ,

- Most'of the emissions originate in the burning of oil products, and natural gas, roughly in the same amount,

‘while the combustion of mineral coal only generates a small percentage of emissions. Energy industries uti-

lize natural gas, and a smaller proportion of oil. The Industrial Processes sector also use mainly natural-gas,
‘and to a lesser extent, oil, and so do the Commercial, Institutional and Residential subsectors. The transport

- sector uses oil products, and a smaller yet growing proportion of natural gas, while gas is used mainly in the
Residential and Industrial Processes sectors. The Agriculture and Forestry sectors utilize almost exclusively
oil products. : IR :

Fugitive Emissions : . . :

- Fugitive emissions from methane found in mineral coal are relatively small, given the existence of a sin-
gle coal mine. On the other hand, the gas and oil systems produce a significant-amount of emissions through
venting and from the fugitive emissions resulting from the production, processing, transportation and distri-

_bution of natural gas. S ' ST - :

_industrial Processes
~The most signiﬁcant sectors in terms of GHG emissions are tb.eée corresponding to Irom and Stee!
Production, and Cement Manufacture. However, their relative contribution to total emissions is small.

Agriculture and Livestock Production

- Emissions from this sector are very significarit in relation to total GHG emissions. In particular, the emis-

sions from the Livestock Production sector amount to roughly 35% of the tofal. They are mainly methane
emissions, but nitrous oxide emissions are also important. The Agriculture. Sector produices nitrous oxide
emissions from soil management, while methane emissioris from rice cultivation are relatively small. =

l.and-Use :_Cha'n_g'e' a_l.l_:d. Forestry

Forestry .~ "~ - - _
. 'This sector contributes to the net sequestration of carbon. In managed forests, plantations contribute to the
“uptake of carbor, while native forests have an almost balanced net fliix. The conversion of forests to agricul- -
ture produces emissions of the same order as those of managed forests, but in 2 Smaller propottion. Rinally,
thé natural regeneration of forests in abandoned lands produces a significant uptake of carbon; Except for
plantations, there are considerable uncertainties associated with emissions and sequestration of carbon.

‘Due to the increasing utilization of low-till or'ﬁo-till_ methods, land-use change has become an,ii‘npo_rtant‘
sector in terms of carbon sequestration. Estimates for this sector. were included enly in the 1997 Inventory.

[




. Waste Management

| Methane émissions from waste are rapidly increasing as a result of greater consumption and of the larger
proportion of solid waste deposited in landfills. - | L : '

_ P_roj'ecti_on:o‘f'EmESSiohs for the pe_riod_ -'2:008—2@)12.

Prospective studies were carried out to establish GHG emission scenarios until the year 2012. The first step

was the development of macro-economic scenarios, followed by the formulation -of scenarios of the sectors
 contributing most actively. to emissions. Lo T .

‘The macro-econommic scenarios estimate an expected growth of the economy, with an annual accumulative
GDP growth rate of about 3.5. However, there are:considerable uncertainties and extremié scenarios showing
the aforementioned growth rate to bé 2.2% and 5.2%. This uncertainty is conveyed, in turn, to the scenarios
for several of the emitting sectors. Chapter 4 includes the projections of the emissions from these sectors cor-

- responding to the mid-range emission scenario, and to the highest and lowest ones. B '

The Agricultire and Livestock production sector shows little flexibility with respect to the development of
the domestic economy, depending fundamentally on international prices and conditions. Given the newly-
acquired condition of the country free’ from foot-and-mouth disease, it is difficult to project the future evo-
~ lution of the Livestock production sector that is responsible for'a significant part of total GHG emissions. In
“order to assess the uncertainty inherent in future emission’from the Agriculture and Livestock Production,
three scenarios were developed: one, considered as the most likely, and the other two, representing the high- _
 est and the Jowest possible emission scenarios, all of them based on extreme prices for livestock. The results
“are presented in Chapter 4. R T P e R )

'~ The projection of total average emissions for the period 2008-2012 varies from 95 MMTCE to 122

MMTCE. Given the high degree of uncertainty that this represerits, the option chosen has been an emission

~ target that is a function of a variable Tepresenting an economic growth indicator. This aspect is discussed in

Chapter 5, which also shows how. the:increment in both the emissions estimated in the inventories and those
-projected for the future is proportional to the square root of the GDP. ; L '

Argentina's cqmmitlﬁent -

. In the last few decades, Argentina has considerably striven to achieve the goal of economic growth with
less GHG emissions. With this. aim, significant public and private investments have been made to enharice
efficiency in the energy sector. Still, aware of the severe environmental, social and economic consequences
- arising from Climate Change, and withiout relinguishing the principle of conmon: but differentiated responsi-
_ bilities, Argentina considers it necessary to confinue adopting new measures to reduce GHG emissions, :
- .In view of the aforementioned, and considering the need to reduce the uncertainties associated with the

- actual emission reduction values Argenitina WOlilq;bé"‘cémiﬁi_t't_éd'tdcbmply with in the case of adopting ‘a

fixed target, the decision has been made to establish & dynamic target based on the relation betwéen emissions
~and GDP. The emission target will be expressed as E = I VP, where emissions (E) are measured in tons of
- carbon equivalent and GDP (P) in 1993 Argentine pesos. The value chosen for the index I (151.5) tends to

guarantee an effective GHG emission reduction for Argentina, for most of the likely scenarios.




1. INTRODUC v

The purpose of this Review is to update the information reported in the First National Communication
regarding some aspects that are of great rmportance for Argentina’s chmate-related policies.

_ - These policies include a very significant decision: during the course of the Fifth Session of the Conference

of the Parties, and by. way of the present document, Argentina will submit its greenhouse gas emission target
Thus it will comply with the announcement made by H.E. Dr. Carlos Satl Menem, Presrdent of the Republic
- of Argentina, on the occasion of the Conference of the Parties at its Fourth Session, held in Buenos Aires in
- 1998. Dr. Menemm then declared: “we shalt define our targets for achieving growth and- at the same time a
reduction in carbon dioxide emissions”, and he also pointed out that “...at the next session of the Conference
* of the Parties we shall announce our commitmen for the penod 2008 to 2012”.

Argentina’s proposal o establrsh its greenhouse gas emission targets is aimed at achrevrng, within the
framework of the country's development policies, a reduction of the rate of growth of GHG emissions,
through the implementation of mitigation measures and the adoption of measures ‘that may contribute to the
. process of sustainable development. “This implies fostering the creation of a new way under the Convention,
- which would allow. countries ‘wishing to assume- this kind of commitment to have access to all the mecha-

-nisms of the Kyoto Protacol. : -

_ In order -to determme thiis . emission target, the President of Argentina created, through the presrdentlal
decree N° 377/99, the. Natronal Comrmssron for the Formutation and. Proposal of the- Greenhouse ‘Gas
- Emission Target, desrgnatmg the Secretary for Natural Resources and Sustainable Development as its presi-
dent. The same decree empowers the Commission to appoint an Advisory Board composed of representatives
from the private sector, scientific and acadeniic sectors from both private and. .public universities, and Non-
Governmental ()rrram?atrons spe{:lalrzeu in issues associated with the objecti ves of the- said decree.

Another significant. fact is that Argentina has signed the Kyoto Protocol, which is- currently in the process -

of ratlﬁcatron in the National Congress, having already had the approval of the Senate.

The prospecnve analysrs of greenhouse gas (GHG) emissions, necessary to establrsh a rational voluntary
= comrmtment to reduce these emissions, requires a thorough knowledge of the most updated structure of these ;
emissions, as well as of their recent evolution. This was the aim behind the estimation of the 1997 Greenhouse
~ Gas Inventory, whose results are reported within the second chapter of the present Review. :

The 1990 and 1994 greenhouse gas inventories included in the First National Communication and submitted
to the Secretariat of the United Nations Framework Cotivention on Climate Change followed the methodol-

'_ - ogy recommeénded in the 1995 IPCC Gurdelrnes for National Greenhouse: Gas. Inventorres The abovemen-

 tioned inventories did riot report data on Land Use Change and Forestty or on:several sub-modules of the

" Agricultire ‘Sector. These sectors, not previously reported, have been 1ncluded in the 1997 Inventory pre-

sented in this Revrew which have adjusted to the 1996 IPCC Guidelines, publrshed in 1997 Consequently,

- and with the aim of clearly 1llustranng the trends in GHG emissions, the same methodology has been: applied
for the review of the 1990 and 1994 inventoties, which includes all the sub—modules of the Agnculture Sector
and Forest:ry These reviews are presented in Chapter 3. : :




2. 1997 INVENTORY
The aim of the present greenhouse gas mventory is to 1dent1fy the sources of anthropogemc emissions. It
comphes w1th two prem1ses ' S -
1.A comprehensrble and detaﬂed methodology to detemnne greenhouse g (GHG) sources and sinks.
2. A'common and consistent mechanism that may ensure cross-country comparison Wlth the countries that are

S1gnator1es to the Umted Nations Framework Conventlon on Chmate Change (UNFCCC)

This chapter prov1des a summary of the GHG ermssxons for Argentma, for the year 1997. To ensure that

these emissions be comparable, the Revised 1996 IPCC Gu1dehnes have been’ apphed adaptmg them when- - -

ever necessary to the conditions of the country .

The following greenhouse gases are considered in the present study carbon d10x1de methane, ‘nitrous .
oxide, hydrochlorofluorocarbons, perfluorocarbors.and sulphur hexaﬂuonde Other gases, such as carbon
monoxide, oxides of mtrogen other than N,O, Non—Methane Volaule Orgamc Compounds have no direct
effect as greenhouse gases, yet they play a role as ozone precursors “for which reason they have been report-
ed in thlS mventory ' : - :

Emassgon ‘E’ressds

Excludlng the Land-Use Change and Forestry sector assoc1ated with cons1derab1e uncertamhes GHG
emissions increased by 13.7 percent during the period .1990-1994, and by 6.2 percent during the period 1994-
. 1997, whrch results in a total increase of 20% for the period 1990-1997. It is worth noticing that there was-a
strong recessxon during 1990, and that 1992 marked the begmmng of a period of significant economic growth
- which led to an increase in GHG emissions, aithough at a lower rate. The year 1997 marked a peak in eco-
- nomic growth, although a steep decline in the trend toward GHG emissions growth could also be obseryed. _
. ThlS was due to several factors, among which the most. important were: a more~efﬁc1ent generatron of elec-
tricity derived from more environmentally- sound technologres such as the ones used in combmed—cycle-
plants; the replacement of road vehicles with more efficient ones, arid the reduction‘of the cattie populanon
' Table 2. 1 shows emissions by gas and by source 1n m1111ons of melrlc tons of carbon equlvalent

'(MM’I‘CE) for the three 1nventory years : ‘




* GHG emissions from Iand -use change and forestry have not been reported in the 1990 and 1994 |nventor|es. Uptake
from th:s sector. totalled 4.9 MMTCE in 1997. o




Ewesgy

_ Energy-producmg activities are respon51ble for 50 percent of total greenhouse gas em1ssmns. CO,_ is the
principal source of emissions, followed by CH, and N,0, respon31b1e for'smaller contnbutlons The bulk of

emissions ongmates in the burmng of fossﬂ fuels and another SIgmﬁcant contnbutlon ongmates in fugitive
emissjons. : - -

Table 2.2. Greenhouse Gas Emissions, (in Gg) -

118854 36

- Biornass. burning T .losga* . 2. . o ‘s .. .288 . .23

Note. Totals may not sum due to mdependent roundmg o '
* These fig gures are mc!uded for informational purposes smce they do not contnbute to total emlssrons

B'ofning b’_f .fOSSiI_ fljels

, Tnthe process of combustion of fossﬂ fuels ‘most of the carbon stored inthe fuel is released i into the atmos- :
'phere as CO,. The fuels involved are mainly oil and oi} products, and natural gas, roughly in an equivalent_ '
'proportion ‘with a negligible contribution from. mineral coal. Most of the oil is used by the transport sector,
while gas is used mainly in the Residential anid Industrial Processes Sectors.

s Table 2.3 presents C02 ermssmns from the burmng of fossil fuels by fuel and by end use sector




Note' Totals may not sum due to lndependent roundmg
* + Does. not exceed 001" Gg '

Table 2.4 Summarises emissions of GHGs other than CO, from the burning of fossil fuels. .

Note: Totals may not sum due to independent founding.




i

The burning of biomass may plfqduc'é GHGs different from CO,, _-Which should be mcluded in‘the inven-
tory, and arc reposted in Table 2.5, - B

Table'2.5. Emissions of greeﬁho_use gases otﬁer than €O, ( Gg)

Total

. 2 Q- 9 2
" Firewood e _ 1 0 2 , 99 1
Charcoal o 0 .. 0 0 o 47 1
Other biomass - 1 o 7 142 S

Energy Industry Sector 7 : : S SR P
‘This sector includes energy consumption and emissions from public elec&icigy generation, autoproducers,
_and emissions arising from the rest of ‘the energy-prodicing industries own energy use, especially in the case
of petroleum refining and natural gas processing. Natural gas is responsible for most of the electricity gener-
¢, ationin Argentina, the country having adopted combined-cycle technologies i recent years.-Only one power
‘ plant utilizes coal, which must be partly imported, since there is only one coal miine in Argentina, Part of the

~non fossil fuels is used in the atitoproducer sectot.

‘T'al‘)le 2.6

,  Tndustrial Processes Sector ST I
. Emissions arise mainly from the. consumption of fossil fuels, asa result both of energy consumed ‘at the
‘different plants and the utilization of fuels in industrial processes. C_cinsqmption comptises mainly natural gas,

~* with a smaller proportion of oil and its by-products; and some coal. B

-
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Commercial and Instltutlonal Sector

It includes a]l activities associated w1th commerce and the use of energy in the institutional sector eg., hos-

pitals, schools, pubhc buildings, among others. Most of the ermssmns arise from the burning of natural gas
and to a lesser extent from 011 and oil products : c

Table 2.8

' Resrdentlal Sector

* Most of the emissions in thrs sector ongmate in the combustlon of natural gas a smaller portion, m oil
products and an almost neghgrble one, m blomass consumptlon. :

\ Table-z__.9 '

' Transport Sector

It comprises ermssrons from vehrcles used 1n the transportauon of goods and -passengers, in a]l transport ;

modes (road railway, air, sea and r1ver transportatlon) Most of these emissions arise from the combustxon of :
oil products w1th a smaller yet growmg conl:nbutlon from natural £as..

Agnculture and Forestry Sector CoT Do : :
It mcludes emlssmns from agncultural vehlcles in general (tractors reapmg and fumlgatmg machmes)

F




Civil Aviation Aviation 1252 3

: 9 05 788 447 004 .
- gasoline/iP1 - LT L
S

Omnibus.(urban)

Transport of
freights -

Motor gasoline 1.381 1409 04 16709 288 0,
Gas-Ql 5145 2806 007 2806 = 702
CNG 2.027 '

‘G.Oil/D.O/FO

<2 )
5 347 709,85 36575 144
Fugitive Emissions- '

Coal Mmmg
Methane. -emissions from coal mining ongmate in the release of the gas trapped in the coal The reIease of
- methane continues dunng the post-rmmng process. I Argentina, thére is only one underground mine, which
produces sub: bltummous coal LocaI demand 1§ the efore completed W1th 1mported coal These emlssmns are
neghglble

'I'abrle-z;.l‘I:._Méthahe'fugitfve emissions 'fr_o("n coal 'minin:g_r' ( Gg).

:Fuglt:ve em:ssmns from the gas and oll systems

:Natural gas ventmg e

COz emissions arise from ﬂanng and from the combustmn of COZ contamed in natural gas whlch elther'
cannot be used productlvely oris ﬂared at oil and gas; productlon facilities. Metha.ne is the main component -
of natural gas. ‘Fugitive emlssmns occur dunng the' productmon processing, transport and dlstmbutlon of nat- -
ural gas. Given' that natural gas is present in oil wells, the processes. 1nvolv1ng oil also produce emissions. The |
economic growth between 1990 and: 1997 resulted inan expans:on of oﬂ and gas act1v1t1es Wthh in turn pro-. '
duced an- mcrease 1n fugmve enussmns ‘




Table 2.12. Fug:t.'ve emlss:ons of methane from o.'I and gas acti wt!es ( Gg) :

Eﬂdustsﬁeﬁ Pmc@sms;

Thls chapter mcludes ermssmns from the precesses related to the d1fferent nonaenergy activities. CO, emis-

sions from such processes arise mainly from ‘cement . and lime mianufacture, limestone and- dolomite ‘use, -'
_ammoma productton, iron. and steel productmn, ferroalloys producuon and alurmnum producuon

Cement Menufacture o ": SR

Of the wide variety of hydraulic cements produced in Argentina, the type known as Portland cement is by
far the most important, and the data in this inventory ; refer solely to this type. Limestone is the main element -
‘inits manufacture, this being. the- only source of Ca0, which constltutes its principal component.

002 émissions result from the productlon of clmker Another gas ansmg from the manufacture of

cement is S0,.

l,iinestone“and 'doIOmi'te-use '

In the iron-and steel mdustry, hmestone is used as a flux and sconﬁer both in blast fumaces to produc:e pig
1r0n and in steel-productmn processes It cdn be used dlrectly or via sintering and pellets. Emissions from -
these processes are accoiinted for unider “Iron and Steel Production”. Limestone with high contents of CaO
—generally sea—shells—ls used in the producuon of flat glass packages, table ware, tubes etc




'_"Animon‘ia Produ‘ction

Natural gas is transformed into carbon monoxrde and hydrogen gas in the presence of water vapor and an
adequate catalyst; eventually, carbon monoxide is fransformed into carborn dioxide in the presence of anoth-
er catalyst. The hydrogen gas is combined wrth mtrogen gas present in the air to produce ammonia. These
ermssmns are reported in the Energy Sector.

-Petrochemical production

A httle over 60 petrocherrucal products are manufactured in Argentma This study 1ncludes emrssrons from.
only 22 of these products which have been selected on the basis of their production levels, and of the data
availability that would facilitate- the estimation of emissions. A few processes produce small. amounts of N;0,

CO and SO, emissions, Carbon dioxide emissions are srgmﬁcant due to the use of fiiels in industrial process—

es. However, in the interest of accuracy, emissions from the use of fuels should be reported within the Energy
Sector, as it has been done in the present mventory '

Mete-'Pr@deetﬁeas

K Iron and steel

- Four plants consutute the nucleus of the metallurglcal mdustry in Argentina; they produce sheets, bars and -
tubing. Caleilations of CO, eimissions are based on the assumption that all carbon from the reducmg agent is

emitted to the atmosphere whrch constitutes an overestimation in many cases. In Argentina, coal coke, fire-
wood coke and natural gas are used as reducing agents in the different plants The use of firewood is account-
ed for in the Agnculture sector and that of natural gas in the Energy sector.

'Ferroalloys
CO, emissions from ferroalloy production were accounted for together with those of iron and steel; since
information to dtstmgmsh the amount of reducing agent employed in tlus mdustry was not ava11able

Aluminum: . _ . _ _
Argentma does not produce alurrunum smce the mlnera'[ requlred for its productlon (bauxrte) is ot
-available in its territory. Therefore, the aluminum 1ndustry imports all the alumina it requires. The anodes
- that supply the carbon demanded by this process are produced from calcmated petroleum coke, in the same -
 plant where’ eIectrolysrs takes. place _ : : - - : :
In addition to CO, emissioris, the alumrnum producuon mdustry also ermts perﬂuorocarbons (PFCS) such‘_

-as carbon tetraﬂuonde (CF4) and hexaﬂuorethane (C2F6)

Nitric acid production-

In Argentina, there is only one plant which produces mtrrc acid (HNO3) through the catalytrc oxrdatron of ,
- ammonia. As a result of the high temperatures that" occur ‘during the chermcal reaction, NZO and NO, are

formed as by-products, and they are eliminated- from the process gas via reactor vents mto the atrnosphere '
Table 2.14 summarizes GHG emrssrons from industrial processes '




1068.1- .

** reported within the energy sector
¢ 1 Emiissions from iron, steel and ferroal[oys are reported jomtty
"N/P:Not produced: \ ‘ ‘

N/E: Notevaluated -« o ;

N/P: No.data- '

N/U: SFG Is not used in alummum product[on in Argentlna




" HECs, PFCs and SF§

It is assumed that the utilization of HFCs- and PFCs as substitutes for ozone—depleting substances has
increased in recent years. This trend will show an upward curve in the next few years due to the entering into -
force of the Montreal Protocol. . 3 S

Other sources include some industrial processes, such as aluminum smelting, which results in'emissions of
CF, and C,F; (PFC). Emissions remain constant. The utilization of SF6 in the transmission of electricity pro- . _
duces fugitive emissions of this GHG, although they are minimal. '

Table 2.15 summarizes emissions from these GHGs.

Table 2.15.

HFC-143 A

Agriculture and &EV@SE@QE@PE‘@@@@@@H .

The Agriculture and Livestock Production sector is responsible for.65% of total methane emissions, the

principal source being enteric fermentation in doinestic-livestock, especially bovines. Other less significant
sources are rice cultivation and the burning of agricultural residues. -
Enteric fermentation in domestic livest_t_i_qk '

The digestive process of animals releases met_hané_ produced by microbes present in the rdigestive system,
Ruminants have a digestive systém in which the rumen is an important source of methane emissions. Bovine

- cattle are responsible for 95%/of these emissions. -

' Table 2;16'. Methane emissions from enteric fermentation in domestic livestock (Gg).

|
o




: | :

- Manure management ,
" The management of livestock manure produces methane emissions due to anacrobic dec':ompo's'itioh,: espe-

cially in liquid-based manure systems, In Argentina, only swine manure is significant in terms of methane

entissions. = : - o - .

Table 2.17. Methane and nitrous oxide emissions from manure management (Gg). -

Rice cultivation - o e

Rice cultivation in irrigated soils produces anaerobic conditions which result in the release of methane
/into the atmosphere. All of thé rice in Argentina is cultivated under a layer of watér (a.flooding depth of
about 20 cm). This layer is- maintained at a constant level for periods of approximately 100 days. In
- Argentina, rice is cultivated in flatland areas with climates that range from témperate to moist subtropical.
Methane emissions for the year 1997 were estimatedin44 Gg, - - o 0 A

Agricultural soil man,a_gem_'enlt'. I o

Nitrous oxide is produced naturally in soils through the microbial processes of nitrification and denitrifi-
cation, Agricultural activities may add nitrogen to soils, thus increasing the amount'of nitrogen available for




‘nitrification and denitrification. Activities associated with agriculture and livestock production may add
nitrogen to soils either directly or indirectly. Direct additions occur through a variety of cropping prac-
‘tices(application of synthetic and organic fertilizers, spread of animal wastes, production of nitrogen-fixing
crops; incorporation of crop residues, and cultivation of high organic content soils, called histosols), and
‘through animal grazing (direct deposition of animal wastes on range, pastures and paddocks by grazing ani-
mals), Indirect missions occur through two mechanisms: 1) volatilization of applied nitrogen (fertilizers and
animal waste), and subsequent atmospheric deposition as oxides of nitrogen; 2) surface rupoff and leaching
-of applied nitrogen. ' ' L '

Table 2.18. N,O emissions from agricultural activities (Gg).

ommercial Fertilizers

i

ues

* emissions from Eonsociated_pastures are reported for informational purposes, but they are
not-accounted for in the inventory. R S

~ Buming of agricultural residues )
Some crop residues, ésp'ebially those "Wi.t.h'-a high C/N faﬁ_o (&3 .80),: are 'difﬁcﬁlt to dec_:oriippse;. w_hich has
- made their burning a common practice. Other crops, such as sugar cane, are burned previous to their mariual
harvesting. These practices are currently declining, and:they _constitute'min'ﬁr.'sources of emissions.




e
Sugar cane-

+ does not exceed 0.01 Gg

Land-Use tﬁﬁ@fgg@ and Fﬁéo;féesf&ﬁﬂy
_Em-stry. | . |

Human activities may affect the net flux of carbon by altering the amount of carbon stored in forest floors
-and soils, and forest biomass. Such activities include: the conversion of forests. to agricultural use (crop cul-
 tivation and pastures); timiber harvesting for wood and wood products; forestation and reforestation; the aban-
«donment of managed lands and their reconversion to forests, and agricultural practices affecting land use.
" Native forests and forest plantations play an important role in the uptake of COj, although in somé cases,
they canialso be a source of emissions. The conversion of forests to croplands and pasture lands is very sig-
nificant in Northeastern Argentina, and it results in a-vet flux of CO, emissions. The Chaco Forest region
(Bosque Chaquefio) has experienced a marked trend toward the natural re generation of previously cleared for-
est areas,'witfi.the_con‘sequent carbon sequestration. In 1997, the net carbon flux for the Forestry sector result-
ed in an estimated carbon sequestration of 8.22 MTC. . e : '




Table 2.20 Carbon budget for the Managed Forests” module -
(Changes in forest and other woody b:omass stocks).

| Table 2.21 Carbon Budget correspondmg to the sub-module on
Convers;on of Forests to- Crop!ands or Pastures




Table 3.22. Carbon Budget co_fresp_onding to the Submedglfe on
' “Abandonment of Croplands and Pastures” :

';- Subtropical Rain Forest '
e ;

_ Table 2.23 summarizes the contributioh of Human Activities in Forest Areas to the Atthaspheric CO, Net

_ Flux. The table synthesizes the anmual rates of carbon release to the atmosphere, and carbon uptake from the -
atmosphere as 4 result of the three processes considered previously: management of natjve forests and forest -
plantations, conversion of forest land to agricultural use or pastires, and abandonment of formerly managed
lands. The signs indicate release of carbon to (positive sign), or the uptake of carbon (negative sign) from, the
atmosphere. | S ' | - S e S

Table 223, _Cohtrib’ution_ of Human 'Activities in Forest Lands to the :

Atmospheric Carbon Dioxide Budget. (Tg/year).

Activities implying the burning of crop residues, woody crop residues or. forests.on site, produce metharie -

emissions due to incomplete combustion, but these are negligible.

j "TabIe 2.2%, Emi;éiob_s’;ffom”G_HGs oth'er- than CO, (in Gg).




l-and-Use changé o

-+ The utilization of environmentally sound tillage systems, especially the low-till system, may increase the
. organic content in soils and, in turn, reduce CO, emissions. It may also reduce land degradation and, most
fundamentally, soil erosion. . . : e
The adoption of environmentally sound agricultural methods in the Pampean region has steadily increased
in recent years. The rotation of agricultural crops, the prevention of soil erosion caused by water, the adop-
- tion of low-till methods and rediiced vertical tilling maintaining certain levels of land cover, are practices that
were increasingly. used in the 1980s and continue to be used in the present decade. Of these, the no-till method
is the practice that has been most widely adopted in the past few years (30% of the total agricultural area).
The IPCC methodology was applied to only one. part of the territory -the Pampean region, which includes the
three provinces concentrating most of Argentina's agricultural activities, The report is based on the period
1977-1997. Table summarizes these results. S o - -

Table 2.25. Land-use charge. Carbon budget 19771997 period..

o Land-use change has not been estimated outside the Pampean Region liming pradtices aimed at fr_no&ifying
soil ‘acidity are considered negligible. It is assumed that there are no histosols in Arg_'c_iltina._ Total carbon

sequestration amounts to 4.9 MtCE.

Waste

' Waste frbm_ most of the organic matter generated or utilized by man_:is deposited in large disposal sites,
which can be of two-types: open dumps or sanitary landfills (SL). Open dumps are large accumulations of .




garbage that are generally deposited in the open, where the conditions for the formation of methane are more. -

difficult. On' the other hand, in sanitary landfills there is a systematic freatment of waste, which includes comi- -

 paction for a better use of available space, thus fostering the necessary conditions for decomposition in the
absence of oxygen, and the consequent generation of methare and its emission into the atmosphere,

Treatment systems of liquid waste (human sewage and industrial wastewater) are also significant sources

of methane and nitrous oxidé emissions. A summary of the emissions of greenhouse gases from the waste sec- -

tor in Argéntina is presented in Table 2.26. ' ' R

Table 2.26. Greenhouse Gas Emissions from the Waste Sedor-(Gg)'.

REFERENCES

Inventario de G'ases_ de Efecto Invernadero *d_e la R_epﬁblica Argentina. Afio 1997. Secretaria de Recursos
Naturales y Desarrollo Sustentable. Buenos Aires, octubre 1999. - o




3. REVIEW OF THE 1990 AND 1994 INVENTORIES

The 1990 and 1994 Greenhouse Gas Inventories included in the First National Communication submitted

to the Secretariat of the United Nations Framework Convention on Climate Change in 1997 comply with the

“IPCC Guidelines for National Greenhouse Gas Inventories, published in 1995. These inventories did not
-include reports on Land-use Change and Forestry, and on several subsectors of the Agriculture Sector.

The above mentioned sectors, not previously reported, have now been included in the 1997 Inventory,
which conforms to the methodology proposed in the 1996 IPCC Guidelines, pu'blish'ed in 1997. Accordingly,
and with the aim of clearly illustrating GHG emissions trends, a review of the 1990 and 1994 inventories has

- ‘been carried out applying the Revised 1996 IPCC methodology, and including all the subsectors in the
- Agriculture Sector, and Forestry. ' o R : '

This review does not include emissions from HFCs, PFCs and SF6, which have a small relative magnitude’

in terms of units of carbon equivalent. The consumption of HFCs, which are imported in their totality to be
used as substitutes for ozone-depleting substances controlled by:the Montreal Protocol, began practically after
the 1990 and 1994 formulation of tHe inventories. ‘ . ' :

. Total Emissign’s-froin- Gas

. Table 3.1 ‘summarizes total emissions by gas and by source, such as they were presented in the First:
- National Commiinication, and also the new figures for 1990 obtained from _recalcuiating these emissionsin
accordance with the methodology pioposed in the 1996 IPCC Guidelines:The same procedure is followed in
Table 3.2 with regard to data for the year 1994, ' ' SR




Table 3.1. Greenhouse Gas Inventory for the year 1990, by gas and.-by s_ect‘o;"‘

ted
* Reported under 'Fuel Combustion Activities, -

ima

+

NE

not est



Table 32. _c'.‘rée:jbouse,*GaS; lnventb;y_ for. 1994, by gas_'ahd‘bys_ector' :

e i R
NE: not-estimated , . ,

* Reported Qndér_"F'Llel_Cqmbus'tion Activities'.




~ The most significant difference for both years corresponds to nitrous-.oxide. emissions from the
“Managemenit of Agricultural Soils” subsector, which had not been reported - in the .First National .
- Communication. Due to the changes incorporated in the methodology of the Revised 1996 TPCC ‘Guidelines,
these emissions have proved to be very significant i the case of Argentina, which has a very important agri-
culture and livestock production sector. For both years, these emissions account for approximately 75% of the
difference between the figures in the previous inventory and the ories in the Revised version, measured in car-
-bon equivalent units. S S e
- Other important differences may be found in the estimates of fugitive emissions, reported in further detail
in the Revised Inventory, and also in the enteric fermentation emissions. Differences in the latter case result
from the lower digestibility factors employed. _ _ S L '
‘The following report contains a detailed account of the differences in the diverse sectors of the Inventory.

Energy

. €O, Emissions by Sector

" Table 3.3, CO, Emissions (Gg).

. Energy lnd'us_tri_es

_ 29562 18
Industrial Processes 12705 - - 17000 0
Transport 7 - 27338 34.878
" - Commercial and Institutional 4628 . .3.110
Residential = - . _ _ <. 12,033 14592
Agriculture and Livestack production. = 4.535 . .. 4539 7235
ugitive emissions L 0 - 4638 : '

‘The Review of the 1990 Inventory results in figures for total CO; emissions that are lower by 2.1% than

the ones obtained previously. The difference is due to the fact that the present review has.incorporated data
. with a greater degree of disaggregation for consumption sectors and, in addition, some sources which should
not have been taken into account in the original estimates have now been excluded. - PR .
. The majority of the modifications in the 1990 Inventory correspond to the Industrial Processes sector, -
whose emissions in the Revised Inventory are 32.80% lowei than i the original one, and t6 fugitive emis-
“sions, which' had-not been calculated previously for this GHG. The ptincipal differeices in' the figures for
emissions from the Industrial Processes sector may be attributed to the exclusion of emissions from petrole-
um coke, sed as'raw material in the manufacture of non-energy products, and now reported under Industrial -
Processes. In addition, the consumption of diesel-oil and fuel-oil is substantively smaller than had been esti-
mated previously for-the 1990 and 1994 inventories. © - .. S T
. The same kind of differences between the earlier version and the Revised Inventory may be appreciated in
‘the case of the 1994 Inventory. However, in the budget, the inclusion of fugitive emissions prevails over the - -
lower figures for emissions from the industrial use of energy. - o L S

S




' CH, Emissién-s_by 'S,éc.tor |

In the case of methane emissions, the comparison between the revised 1990 and 1994 versions and the orig-
inal ones, shows greater differences than in the case of CO, emissicns, in terms of percentages. These differ-
ences are due mainly to fugitive emissions, for which there has been more accurate information, since new

data from the Secretariat for Energy and the private sector have become available. |

Table 3.4.CH, Eh:iSsions"(Gg).‘

Energy industies  ~ 015 v 022 016 - 020
- Industrial Processes o i 040 - 102 . . . 038 1.38 -
© Transport . : - 1239 . 784 3126 3136
~ Commercial and Institutional C 0,07 -0.10 0.07 008

Residential 018 067 0.22 - 094

Agriculture and-Livestock Production 088 0.68 o9 - - 109

Fugitive Emissionis 35792 45805 44174 55363

4

" N,0 Emissions by Sector

As in the case of Ihetha_né emissions, N,0 emissions in the Revised Inventory are significantly greater than
those originally reported for the 1990 and 1994 inventories. '

'l'ab_lé__ 3.5. N;O Emissions (Gg).

'Energ_'y industries”

| 000 v 2260 000 - - 2.08
[Industrial Processes Seer L 052 000 0.65
Tnsport- e 050" - 072 0.62 092
Commercial and Institutional . ‘o.00" o4 000 . 022
Residential - . : S 000 - 043 000 062 .
Agriculture and Livestock preduction- - 012" - " 012 020 © 020

_0.00

Fugitive emissions

" The modifications in N,O emissions are du'e_"r_‘nainly ‘t(')_i_ the incorporation in the .Révised 1996 IPCC

o Guidelines,'wtﬁch include emission factors that were riot previously available, to be applied specifically in - -
- . the.case 'of.t_bis GHG R : ' - R




_NO, Eniissions by Sector

~In the case of. NOX, the revised emissions show a decline by comparison W1th the ones prevmusly calcu-
lated for the year 1990, while showing an increase in the year 1994 (2,5%.). The reason for such differences
is that the emission factors used i in the Revised Inventory were the specific factors supplied by the National
Regulatory Energy Board, and obtained from actual rneasurements in the chimneys of thermal eIectncuy gen-
erattng plants

Table 3.6. NO, Emissions (Gg).

* Energy Industries

9753 © 8757 ; 110.34 62,55
Industrial Pracesses S 7823 26.58 24.68 3286
Transport 258.21 299.40 32527 37160
Commercial and Institutional 2.61 403 . 252 - 293
Residential - 8.47 10.61 10.36 . 12.90
Agriculture and Livestock production. 92.82 92.85 14805 148.00
‘Fugifive Emissions - - : : 0.00 3.33 0.00°

In the ¢ case of the Industrial Processes sector, the differences between the current revised version and the
1990 National Communication is due to the fact that the previous version of the mventery mcluded con-
sumption now accounted for within the Industry sector.

€O ,Einiésio_ns by Sector |

As with methane ermissions, the availability of more accurate mformatlon for the calculation of fugitive
emissions has been responsible for the higher level of emissions in the Revised version, as compared with the
original inventories. Likewise, the inclusion of new, specific emission factors contained in the Revised IPCC
Manual, has resulted in an increment in esttmated emtssmns except in those correspondmg to the transport
sector C S

Table 3.7. CO Emissions (Gg).
. o )

Energy Industries 836 _ 207 .-
 Industtial Processes . 1584 8239 . 548 IS
Transport 1,447.01 962.10 . .- 1,659.18 1,08930
Commercial and Institutional 0.52 086 050 061
" Residential . - : o182 9401 224 16261
Agticulture and livestock productlon © 3712 3714 55200 . 5922

0.00 . 0.00




NMVOCEmissions'by'Sectdl' B

NMVOC emissions exceed those calculated in the previous inventories, mainly because fugitive emissions

have now been included in the revised version, and also because specific emission factors have been used in
the new calculations. = ' - : :

Table 3.8. NMVOC Emissions (Gg).

Energy industries - . 041 . 0.63 - 056

Industrial Processes ‘ : -1.50 o 082 . . 0.47.

‘Transport- 25801 30701 . 3053 354.32
Commercial and Institutional 013 .. 020 - 0.13. 0I5
Residential ' . eL0 1557 000 2574
Agriculture and livestock production - 1425 1424 122,70 22.70
Fugitive emissions B 000 39,50

4

Mobile sources

type of fuel. Generally speaking, there are no significant differences in the total values. Only-CO total emissions
evidence important differences; which is explairiable in terms of the different emission factors used in each case.

The same emission factors as those used in 1997 were used for each subsector; varying in accordance with the -

- : ' Table 3;_9.' co, EmiSSions ( Gg.).




" Table 3.11. Ng,O--EniissfonS (Gg.): N

' Reperted . o R " . Revised .

Subsector 1990 1994 Subsector 1990 1994
Civil Aviation 0000 0000 Civil Aviation .~ 0.000° 0,000
Road Transportation 0.480 0.610 . Road Transportation 0,702  0.908
Railway =~ 0.020  0.010 . Reilway - 0017 0010
Navigation - N/d n/d. . Navigation. . n/d N/
Agriculture-Forestry = 0110 0.190 © Agriculture-Foresty 0124 0.197
Total ' 0620 0.820 . Total - 0842 LIS

Table 3.12. €O £missions €O (Gg.).




Industrial processes
Cement manufacture

CO, emissions data for the 1990 and 1994 inveritories, reported in the National Communication, were
obtained from activity data for cement production. The Argentine Chamber of Portland Cement Production
supplied ddta on clinker production which contributed, together with the revised IPCC methodology (IPCC,
1996), to a more accurate calculation of CO, emissions. These data, as well as the corresponding emissions,
are presented in Table 3.15, ' ' o

- Table 3.15. _

The difference is due to the utilization of clinker production instead of cement production.

Lime manufacture

The data used in the formulation of the 1997 inventory were taken from the database that thé Secretariat
for Mining started to compile that same year, contributing to the implementation of a disaggregate assessment
of this activity. However, this type of information was not available for the years 1990 and 1994,

There are substantial differences between the activity data for this sector reported in the National
Communication (61,330 and 40,000 ton) and the data reported for the year 1997 (1,360,742 ton). The pro-
duction of limestone and ddlorn_ite'_increased by 60% and 200% respectively, between 1990 and 1997, which
does not suffice to account for such a significant difference as the one shown in statistical records. This seems
to point to an underestimation in the activity data for the sector reported in the 1990 and 1994 inventories.
Consequently, due to the lack of availability of adequate data for the revised version, emissions from this sec-

tor have not been includ'ed in'the presgrit’in_ventory.- -

Limestone and dol‘oniite'us_e in glass lliaa'nl_l_fas:f_uril_l_g. |

Table 3.16 presents emissions corresponding to the year 1994 (ihere is 0 available information for the
year 1990). N VR I Nt

Table 3.16. CO, "emissi;ihs from the use of lime.in glass manufacturing.




‘Ammonia production
The same ammonia production statistics were used. Emissions of CO,, on the other hand, proved to be

~more significant, due to the fact that calculations were based on the methodology recommended in the
" Revised IPCC Guidelines, which suggest that all the carbon absorbed as methane is released as CO,. This

implied the utilization of an emission factor of L 2 kght,, higher than the one used in 1990 and 1994, which
resulted in higher emissions. Anyway, -in this rcv1ew emissions from fuels are accounted for within the
- Energy sector. With rega:d to methane, the emissions reported by local plants for the year 1994 have been

- mcluded

Table 3.17. CO, and methane emiséions from ammonia productfon.

1990
Reported

1994 . : .
Reported 89256 : " 613 N/D

'Nitr'ic acid productio:_i

The Petrochemlcal Insntute (API, 1998) has kept a record of the local nitric acid production at Ieast since
1988. The review of the nitric acid production module shows that 1o production of this compound was report-
ed in the 1990 and 1994 inventories, and consequently, N;O and NO, ermssmns were nil. Table 3.18 shows

the emissions correspondmg to the review.

Table 3.18




Petrochemical i,n'd!ldst:ry; '
. In the 1997 invent(-)fy,' the following products, which had not been accounted for in previous inventories,

were incorporated: maleic anhydride, aromatics, nylon 6 and 66 fiber and yarn, polyester fiber, and methanol.

‘Butadiene was not included; since its. production was discontinued as from 1994. The production data for the

other substances reported in the three inventories coincide, and they were taken from the 18th edition of the
“Informacién Estadfstica de la Industria Petroqufmica y Quimica de la’ Argentina (IPA, 1998)"/Statistical
Information for the Petrochemical and Chemical Industry in Argentina (IPA, 1998) (Table 3.19). '

o Table 3.19.- Production data for petrochemical products.

144323

ey

e

Methane EmiSSiOns - ‘.

The differences that may be observed in Table 3.20 are due to the following: a) the IPCC has recently pub-
lished emission factors for ethylene dichloride, styrene and methanol, which were not available at the time
when thie 1990 and 1994 inventories were. developed; b) the emission factor for carbon black was taken from
EPA; ¢} the difference in the data for formaldehyde in the 1990 inventory is due to a typing mistake and d) in .
the case of ethiylene, the emission factor was taken from IPA. - ' oL




T&b]e_!‘.io. CH,,_ _Emissfohs’fro}n‘f_the Lpétrpgh_emicql' mdustry _

Sources: 1 UNEP-SECYT, 1997; 2 EPA, 1995; 3 IPCC, 1996b; Instituto Petroquimico Argentino (1999).

'NMVOC Emissions | o | o

The differences shown in Table 3.21 are due to the utilization of ‘emission. factors recently published by
EFA and the IPCC, which were not available when the 1990 and 1994 inventories were developed. Such is
the case of the emission factors for phtalic athydride, maleic anhydride, styrene, ethylbenzene, ethylene,
nylon fibers, polyester fibers, styrene-butadiene “rubber, carbon . black, ‘polysterene, polyvinylchloride,

polypropylene and propylene. The production of butadiene was discontinued in 1994.

Table 3.21. NMVOC Erhissfohs.

Sources: 1 UNDP-SECYT, 1997; 2 EPA, 1995; 3 IPCC, 1996b. '




CO and SO, Emissions

'Neither CO nor sz emissions were 'r‘ep_ort'ecl in the 1990 and 1994 inventories. The erﬁiss’ion_ figures f@r '
these gases included in the present review correspond to the production of phtalic anhydride (Table 3.22),

Table 3.22. CO and SO, emissions.

j 50

" Sources: 3 IPCC, 1996b -

Metal production
Iron, Steel and Fefroalloy Productidn.

This is the subsector that marks the most significant difference between the 1990 and 1994 inventories
 reported in the National Communication, and the review carried out for the Industrial Processes Sector, since .
in the former c'as_e,' emissions from coke used as a reducing agent were acé_o_u;ited for in the energy sector,
whereas in the latest ihventory, and based on the new methodology developed by the IPCC ( 1996), they were.
included within the Industrial Processes sector, - ° o T N
‘The consumption data for coke used as a reducing agent were taken from the Argentine Institute of Metallurgy
(IAS, 1999). The values included in this review, like those included in the 1997 inventory, are those reported by
local plants. These figures, together with those corresponding to CO, emissions, are show_n in Table 3.23.

Table 3.23. Consdmpﬁon of petroleum coke and coal coke used as redicing agents in blast furnaces.
€O, emissions from utilization of reducing agents. Comparison with the figures presented in the 90/94 inventories,

CO, emissions from ferroalloy production were accounted for together with those of iron and Steel, since
information to distinguish the amount of reducing agent employed in this industry was not available. _

This analysis does not account for carbon derived from scrap iron and coal feedstocks for electric furnaces, -
from the carbon electrodes'consumed in the said furriaces, and from ferroalloys, which in any case, would” -
represent only a slight amendment to thie reported values, © .- | R
. Data for NO,, NMVOCs, €O 'and SO, emissions derived from the lamination process were calculated oni‘
the basis of steel production and using the 1996 IPCC emission factors. The activity data (steel prodiction)
included in the earlier 1990 and 1994 inventories. were not modified, so that the difference in emission fig-

ures results from the different émission factors empldyed.




Table 3.24. No;, NMVOCs and CO:emissions from iron and steel production.

() corresponds to the sum of items “steel production” and “metallurgic coke ",

Aluminum prodtlction

For the 1990 and 1994 1nventor1es mcluded in the Nattonal Commumcatton the calculauons for the emis-
sions from this mdustry were based on plant—spec1fic emission factors taken from the only alummum-pro-
ducmg plant in Argentina. The calculation of CO, emissions was based on the 1996 IPCC Gu1de1mes and,
consequently, no corrections were made to the values for these emissions, which amounted to 300 Gg in 1990,

: and 312 Gg in 1994. Emissions of CF, and C,F2, for 1990 and 1994 were not reported.

~ As for CO and NO, emissions, the emission factors supplted by domestic producers dtffer from those rec-
ommended by the IPCC, i.e., 135 and 2.15 kg of gas per ton of aluminum produced, respectively. Table 3.25 -
presents the emissions corresponding to these gases as they were prevmusly reported, and the revtsed ﬁgures
based on the IPCC emtssron factors."

Table 3.25. CO and NO, emissions from anm}num production

."Foo'd prOdut:’tio'n

"The 1nventory reported in the Natronal Commumcaoon for the years 1990 and 1994 mcludes values for'
beer, wine, whisky and bread producnon The activity data for the first two items’ were verified, while nio data
were obtained on this occasion for whisky and bread. On the other hand, the review ircludes data on sugar

L ~ production. The emission factors-used in the review are those contamed in the 1996 IPCC, although they do-

not always coincide wrth the ones used i m the first report Actmty and en‘nssmn data are reported in Table
3.26.




 Table 3.26 NM!)_OC emis'siqhs from food produ&ibn.

" Sugar - " 1,069,591
cWine o S L7IEI00hKn:
Beer © U -G TT0000hED 5
Bread RO "+ &
Whisky .~ L NfD

. EHD,544-1 0 - - Not reparted -
Wine L E437900 hi . SRR 5 1 4 P 1 | S
, Beer - ’ "’mma RKn- i L eag o 027"
- Bread - L ND CONDE 235
Whisky ND. ' ; ' 1.86

M This info'rrﬁatibn corresporids to sales.

Calcium carbide

The activity data for calcium carbide mamufacture for the year 1990 coincides with the data reported i the
National Commiunication. No production data were available for the year 1994, In the.absence of such data, emis-
sions corfesponding to the year 1993, which had been verified, were used im the former case, and have been used
again in the present review, applying the emission factors supplied in the 1996 IPCC Guidelines, Table 3.27.

. Table 327, CaC; production values and €O, emtssmns -

. 1990
1993(1) -

" (1) This information is used_ in ﬂteatlserxecfdahforﬂleyemlm RETIE

Agriculture and Li & Production

_ The 1990 and 1994 iﬁventori&_a for the Livestock Pxpdné‘tiqn Sector wa'erecalc:ﬂated, applying the IPCC
Guidelines (Revised 1996 IPCC Guidelines - IPCC/UNEPIOECDIIEA- 1957), which include the methodolo-
- gy to estimate nitrous oxide emissions. e ' - ;




The revision of methane emissions was based on the digestibility of bovine cattle diets. Havmg found
. that the digestibility of the diets had béen overestimated in the initial inventories, methane emissions from
‘enteric fermentation for those years were re—calculated usmg the same dlgestxblhty vaiues as those used

for 1997.

. In the First National Commumcatlon methane emissions from manure management of swine kept in con-
fined conditions were estimated on the basis of systems promotmg aerobic conditions, while anderobic con-

ditions should have been con31dered (accordmg to the treatment in anaerobic lagoons).
Table 3.28 shows the estimates for methane and nitrous oxide emissions for the years 1990 and 1994, as

reported in the First N atlonal Commumcanon and in the current one.

Table :_’:.28. 'Meth_dne and nitrous oxide emission estimates (Cg).

}'sIE : Not estirnated

_ Rice culti‘vétimi :

)

Table 3.29 presents the compared méthane emissions from rice eultivatit)_n;




. Table 3. 29. Methane emissions from rice cdltiv&tiﬁn. ('c;g'). L

The new inventory shows higher methane emissions from rice cultivation for the 1990/91 campaign than
the previous ones. These differences are due to the utilization' of different. calculation me_tlibds. In the first
inventory, the methodology used was the one recommended in the 1995 IPCC Reference Manual, which con--
sists in applying an emission coefficient range to the area cultivated daily (for instance, multiplying the annu-
al cultivated area by the number of days of flooding), to obtain an annual emission factor for CH;.

In the new inventory, on the other hand, the methodology recommended in the Revised 1996 IPCC Reference
Manual was applied, This methodology simply applies a global emission factor to the whole growing season

Agricultural soil management

This subsector was not reported in the N ational Communi'c:atioﬁ._ The values included in the review aie
reported in tables 3.30, 3.31 and 3.32 S PR

~ Table 3.30. Nitrous oxide emissions from agricultural sofls due. to'animal grazing (Gg/year). _

The estimation of the tﬁuous o;iide_ emissions from livestock production within the Aglicultural Soil
Management subsector constitutes the greatest difference in the whole inventory, in terms of carbon equivalent,
 between the values reported in the First National Communication and those reported in the revised version. _

i‘ab!g‘!.!l.'Direct NO emi_séions from agricultural 'prq_c'tic‘es (Gg) .

gen fixation

Incorporation of crop residues

*The emissions from COnéociafed'pastures were répbrted_for informétional'purproses only, but they are not ilic_!uded in .
'thes'rr‘tirentor’y-tota!s_.‘_ o S s v R o -

kS




Table 3.32.‘lndifect.N20 Emissions (Gg).

'Bumiﬁg of agricultural residues

Data for this- subsector were not reported in the National' Communication, The values included i in the
review are reported in Table 3.33.

Table 3.33. _Emissiqns f{om the burning. of agricultural residues (Gg).

+does not exceed 0,01 aGg . _

mN 'E.ES;E @ﬁ@m@g_"ﬂm' ‘ mm?ﬁ?ﬁ? :  :'.{ -

No data for this séctor ‘were reported in the N atlonal Communication. The values mcluded in the review”
are reported in tables 3. 34 3.35,3.36 and 3, 36 and 3 37




Table 3 34 Carbon budget correspondmg to the sub-module Managed Forests
(Changes in forest and other woody b;omass) 1989-1994.

2600 - 0lo
083 .. 039
4 . 083 039

"Westem Chaco Forests
‘ Subtotal

O o«
Doy
B

C '-Plantatlons
f ijlxed-Nothofagus

‘Subtotal - - 054 - 1605 049

,Slibtot_a_['hat_i\féfo;e_sts T ‘-.'_::‘ X - R L 057
‘Subtotal plantations- o sl0 o f22 a7

Tabie 3.35. Corbon Budget correspondmg to the sub-module Converston of forests
- fo ogr.'cultural use or pastures 1 989—1’994 lnventory

Eastern Chaco Forests . S04
'Misiories Rain Forest ' . . 0.30
Yungas' . " ' 094 - i,
Subtotal - _‘ . DR I - SE o :

Western Chaco Forests e R 7T




o anaeroblcally was est1mated using the IPCC default value (10%). The value used in the rewew was

Table 3. 36 Carbon Budget correspond.-ng to the sub-moa’ule Abandonment of croplands
and pastures 1989-1 994 Inventory.

Table 3. 31 Contr.-but:on of Human Activities in Forest Lands in Argentma to the Atmosphenc Carbon
' Dlox.'de Budget 1989-1994. Tg/Year. :

Emissions from other greenhouse gases other than Co, originate in the conversion of forests to agriculture.

Table :’;.38;. Emissions of GHGs ot_her_than CO, (in Gg).

B Wa;st@ x
- 'The est1mated results for total CH4 emlssmns for the years 1990 and 1994 included in the Nauonal

: Commumcatlon proved o be smaller than those included in the present report (Table 3.39). The most Slg-
nificant difference ‘appears in the emissions ongmatmg in municipal wastewater, as a consequence of the
‘inclusion of industrial wastewatér. In the case of domestic wastewater, the values climbed from 9 Gg to

-32.5 Gg for the year 1990, and from 9. 7Gg to 34.7 Gg for the year 1994 This difference was due to the
fact that, in the calculatlons presented in the First National Commumcauon the fractlon of waste treated

39.8%;,- which represents the percentage of ‘the country's population with sewage. (1991 Natlonal--
Populatxon and Housing Census; ]NDEC 1998)




In the case of emissions from industrial wastewater, for the present report information was available on the
industrial production for the years 1990 and 1994 which had not been published at the moment of develop-
ing the initial inventories. - , : s _

In the review, the estimated emissions from solid waste were higher than those in the previous inventory,
but the differences were comparatively smaller than those found in wastewater, especially for 1990. This was
due to the fact that waste values for the provinces proved to be actually higher that the ones that had been
considered for the First National' Communication. The information utilized in that-Communication was
defived from data reported by the agencies in charge of waste management in some citics in the provinces
where data could be obtained. The calculations for the present review, on the other hand, were ba’s’edon_ the.
totality. of the urban population of the country. In both' cases, ‘calculations were baséd on the 1996 IPCC -
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4. PROJECTION OF EMISSIONS =~
THE PERIOD 2008-2012

Argentlna s proposal to deﬁne 1ts greenhouse gas emission targets is. almed at achlevmg, within a frame-
work of sustainable development, the reduction of the growth rates of GHG emissions below. the one that
would have resulted in the absence of mitigation measures: The commitment ‘period. for the target is the one
- comprised between the years 2008 and 2012 —the same that applies to Annex B parties under the Kyoto

Protocol— as was announced in President Menem’s address to COP 4 participants. _
The GHG emissions baseline is closely related to the baseline for activities responsible forthese emissions:.
In the case of Argentina, these activity levels—excluding the Agrlculture and Livestock Production Sector,
is explained hereinafter— are, in turn, strongly influenced by the macro—economic scenario. Consequentlv.
the analySIS of the emlsswn target has included the following steps :

1) Development of macro-economic scenarios up to the year 2012

2) Development of baseline scenarios for activities responsible for GHG ernrssmns and

3) Projection of the correspondmg ermssmns and analysrs of the possible rmttgatlon optlons for such
emissions. ,

The prospectwe calculauon of emissions requrres not only the pro_]ectlon of the actlvxty level of emlttrng'
sectors but also a thorough and as-updated-—as—possible knowledge of the structure of emissions by source,
- by gas and by sector, as well as of its evolution in the recent past. This was the. purpose of the 1997
Greenhouse Gas Inventory, and of the updating and reviewing of the 1990 and 1994 i 1nventor1es whose results
are reported in the second and third chapters of this Communication. : '

Macroée:oncimic projectio'ns
_ Three of the most prestigious sc1ent1ﬁc centers, consp1cuous for their: pro_]ectrons related to Argentrnas .
‘economy, and each of them associated with different ideologies, were commissioned to carry out studies to

 define the above-mentioned target. Both characteristics were considered a sine qua non condition for the tar- ~ |

getto be regarded seriously, both at'a domestic and an international level. This work. constltuted a true land-
mark, since it was the first time that such long—terrn projections were formulated in Argentina, and . more' '
- importantly, that they were done to contribute to the implementation of environmental policies. .
- The selected centers were the CEMA' University, the Foundation for Economic Latin Amencan Research -
(FIEL), and the Latin Amertcan Faculty of Social Science: (FLACSO). Due to thie great uncertainty implied
in the projections of economic growth fora deveIOpmg country such as A_rgentma each of the studies devel-
‘op three different scenarios: a medium scenario and two alternative ~high and low*— scenanos ‘The macro-
‘economic projections; 1nc1uded economic evolution parameters of the international economy, basmally Gross B
-Domestic Product (GDP) growth rates for countries with. which Argentina is commercrally related; pnces
exchange rates and international rates of interest. As regards Argentina’s economy, the. following five types’
of indicators were considered: 1) Total and per capita GDP at farket price; 2) Macro—economlc aggregates:
Consumpuon ‘Investment, Exports and Imports; 3). Sectoral GDP (one or more d1g1ts with the' Uniform
- International Industnal ClaSSIﬁcatmn, UIUC) 4) Prices, Exchange Rate, Rates of Interest and 5) Evolutlon'
of the labor market '

* The Fundacrﬁn Med:terra.nea was also comm:ssmned to perform an analysis, The’ pm_]ection of the’ medtum-growth scenario coin-
cided with the one of the other three fonndations. Bu, grven that thls study was suhmltted after the: establlshed deadlme, the scenar-
ios were not mcIuded in the ﬁnal calcuiatlons ‘




~To achieve the same .objective, each of the institutions utilized the methodology they considered the most
~adequate. This led to the desired results in terms of diversity. For instance, CEMA made a “bottom-up” analy-
sis and, based on the sectoral evolution of GDP, it arrived at the aggregate GDP, whereas FLACSO chose the
opposite procedure and projected the aggregate GDP based on the basic macro-economic equality under
~which PBI = Consumption + Investment + Exports + Imports, and having calculated this, it made projections
for each sector. Although a general balance computable model is not available for Argentine economy, cach
“of the studies was based, in one way or another, on a consistent system of equations- that is a very simple
-approximation to this type of scheme. In all cases; the key coefficients were econometrically estimated. In
each of this type the three models, the different scenarios were projected on the basis of different hypotheses
regarding the evolution of the exogenous variables. o '

- The results thus obtained supplied a range of possible evolutions (projected on an annual basis, in every
case) of the Argentine economy from 1997 until 2012 (Figure 4.1). However, due notice should be paid to the
similitude among the medium scenarios, whose average GDP growth rate (1999-2012) shows a close likeness
reflected in the 3.7 percent obtained by CEMA, 3.6 percent obtained by FIEL, and 3.7 percent by FLACSO.
For the purpose of defining the target, the medium scenario considered was that of FIEL (3.6% of average GDP
growth); CEMA’s was taken as the lowest scenario, with 2.2% of average GDP growth (practically the same
as FLACSO’s low scenario), and the highest scenario was that projected by CEMA, reflecting 5.2% average
GDP growth. Together with the sectoral studies mentioned these three scenarios (low, medium and high) con-
stituted the basis for the projection of the “Business-as-usual” (BAU) scenario to determine the target.

The selected scenarios of maximum and minimum growth imply accumulative rates which, although
unlikely, are not altogether impossible, bearing in mind that in the past two decades, Argentina’s economy has
gone through a long period of stagnation, followed by another of sustained growth that now seems to have

. become exhausted as.a result of the exogenous recessive effects contribuiting to the weakening of its econo-
~ my’s growth factors. These negative-positive variations have been the consequence of domestic policies, of

“profound structural refornis which contributed to the reversion of the previous recession cycle, and of the
transmission of external factors that the opening up of the country’s economy helps to potentiate.

Figure 4.1.GFP Evolution.
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' Sectoral Analyses

_ As has been evrdenced in. ‘the 1990 and 1994 mventorles, and verified in the 1997 Inventory, that GHG
emissions originate mainly in the energy sector (including transport) and the Agnculture and Livestock
Production. Consequently, the most detailed sectoral analyses have been done for the energy, transport, and

. agriculture and livestock ‘sectors. The Waste Management sector was considered in less detail, partly on

. account of its 1ower degree of complex1ty A projection of future HFC emissions was also developed based -
‘on surveys conducted in the private sector. Emission projections for the other sectors were formulated on the -
‘basis of sectoral projections included in the macro- economic studies. :
. The LEAP simulation mode} was used in the energy and transport sectors, and both macro- €conomic pro-
jections, and projections of stocks and exports supplied by the Secretariat for Energy were taken into account.
. In all cases, the base scenarios contemplate an enhanced efficiency derived from the incorporation of the most -
: adequate technologles as a result of the market forces. Thus, for electncuy generation, it is assumed that the
new generating equipment or the repiacements due to obsoiescence wiil utilize mainiy natural gas with a com-

- “bined cycle. Furthermore, in some cases such as transport the emission scenarios have been calculated tak-

ing into account some technologlcal 1mpmvements expected to be mcorporated before or during the projec-
tion penod
The Argentme Agrlculture and Livestock sector shows littte ﬂex1b111ty with respect to macro-economic
development. Its evolution is mainly linked to international prices and conditions. Bovine cattle are responsi-
ble for the bulk of emissions from this sector. There are diverging opinions regardmg the future of Argentine
: hvestock production, given the new status of the country free from foot-and-mouth disease, which makes future
pro;ectlons more uncertain. For this reason, and to be able to count upon results that allow the assessment of
uncertainty associated with fature emissions from the sector, three scenarios of livestock production develop-
“ment have been designed, one of them considered as the most likely, and another two. (maxiroum and mini-
mumy), determined by the most extreme possible prices for livestock. In addition, the highest included a favor- -

o able scenario for the Agncuiture sector, which :rmtlgated, to some extent, the advance of livestock prodiction.

" The OECD model, adapted to Argentina, was used in the simulation of the Agriculture and Livestock sec-
tor as a whole. This model uses agriculture and livestock-related prices and the levels of efficiency of the pro-
duction systems. A distinctive characteristic of the Argentine Agriculture and Livestock sector is its rapid

'reSponse to prices, fundamentally to international ones. This leads to a significant portion of the lands with -
- an agricultural potential to be used alternately in agricultural or livestock-producing activities. The model that
" has been used makes it possible to simulate this competition between agnculture and livestock production,
for wl'uch reason, although emissions are lugher in scenarios with high. pI'ICBS for cattle there is a certain com-

' pensation due to more reduced emxssrons from agnculture In any case, given the lmportance of the livestock -
o productlon sector as 2 GHG emission source in Argentina, the different possible hvestock producuon scenar— _

' - ios contribute an additional quota of uncertainty regarding future GHG emissions.
-~ Inthe Solid Waste Marnagement Sector, a linéar regression model based on per capita GDP was: used Data

‘was supphed by The Great Buenos Aires Agency for Garbage collection: and Dlsposal and other agencies in‘ -

- charge of the disposal of solid waste. The historical adjustment of: the regressmn is very good, fer whrch rea- -
© son its utlltzatron in future prOJectlons was considered adequate:

Macro-economic’ pl'O]BCthﬂS present a high degree of dispersion among thelr extreme Scenanos o

'Consequently, sectoral scenarios (except the one corresponding to Agriculture and Livestock) reflect’ this dis-. -
persion, giving rise to different sectoral emission scenarios of GHGS To this is added the already-mentioned
caseof the livestock produiction sector, which places Argentina-in an unprecedented situation with regardto
foot-and-mouth disease, generaUng uncertainty as to the future scenario for the sector. This, in turn, is reflect- -
~edin the emissions projected by the sectoral mcdel This situation is very 1mportant for the definition-of the
','future scenario for total GHG emissions, since livestock production is responsible for 35% of Argenﬂnas -
o ermssmns, and even if they. decreased in all the posmble scenarios toward the penod 2008- 2012 they would.
~_still be close to 30%.




' Since emissions from the livestock production sector are relatively non-lastic with regard to GDP variations,
- and strongly depend on the external sector, each of the three emission scenarios for this sector (high, medium and
low growth of the livestock production sector) have been combitied with each of the three scenarios resulting from
the rest of the economic sectors sensitive to GDP, i.e.: energy, industrial processes, anid waste management. In this
way, the 9 GHG emission scenarios include, to a great extent, a wide range of the probable scénari@)s. .
Figure 4.2 shows the emissions for 1990, 1994 and 1997 and the emission. projections for these scenarios
until the year 2012. Carbon equivalent GHG. emissions, broken down by ‘sector, are presented in tables 4.1 -
and 4.2. The former includes emissions from the sectors with a high correlation with GDP, and the latter

shows emissions from the livestock production sector. -

Figure 42, _GHG Emissions.
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_ Table 4.2. GHG Emissions in MTTCE-. -
- Agriculture and Livestock Production Sector

PRODUCTION ‘262 . 274

L

_ As may be apprec1ated both the relative i mcrements resultmg from the i mventones and the prOJected incre- -
_ ments are substantlally smaller in the Agriculture and leestock sector than in the others

Mlhgatton Optlons and Policies

- This. SCCthﬂ summniarizes the principal mltigauon options exammed as’ palt of the work carried out to deter-
mine the GHG emission target. They include those corresponding to the forestry sector, management of solid
waste, livestock production, no-till methods, the control of fugmve emissions, hydro and wind energy-gener- -
ating technologies, -energy co-generation, and the growmg penetratton of compressed natural ‘gas for use in
the transport sector. There are also other mitigation options which were not analysed-ducto a number of ¢ir-
cumstances, fundamentally, the a priori assumiption of the ex1stence of econormc or soc1a1 bamers that would
hinder their implementation in the next decade, : :

Argentina is aIready 1rnp1emenl:mg sectoral sustamable development pohc1es that are fostermg the abate—
ment of GHG emissions, in certain sectors by facilitating the incorporation of efficient technologies, and in
: others through regulauons or subsidies with fiscal or private costs. It is worth reiterating that the baseline sce- -
* narios already i mcorporate better performing technolo gzes assuming that the best avaﬂable technology should'

be used every time thiat new equipments or processes must be mcorporated R
In the case. of the Forestry-, Sector, Argentina follows active poh01es with exphcu ﬁscal costs that are con—‘
trtbutmg o mcrease the carbon stocks siored in ‘plantations, and- ‘since thete i isa leglslatmn in force that will
_contitiue to sustam such pohcles in the Iong term, the increment ini the carbon stocks of forest plantationis dur--
ing the commitment penod should be considered a mlttgatton opﬂon. The Plantations- subsector was analyzed
‘applymg & statistical regression model with balanced supply and demand at the regtonal Ievel since, given the
tranisportation costs, the industrial demand must be concentrated close to the areas of forestry act1v1ty Future
- demand was estlmated on the basis of surveys in the pnvate sector regardmg current and future investments
~-and supply, foIlowmg the sector's response to fiscal incentives-and future demand. The uncertainty concern- .
ing future evolution is high, since the fiscal deficit may jeopardize the level of subsidies, thus affecting future
plantations. Emissions from the deforestation of native forests for their- conversmn to croplands and pastures
“was smaller than carbon sequestratlon by plantations, as shown in. the 1990, 1994 and 1997 inventories.
- According to estimates, these ermssmns will remain stable toward the. end of the comrmtment penod or even-
tually they w1ll declme gradually : : :




Another sector for which there exists national and provincial legislation that includes fiscal incentives to
promote its utilization is that of wind-energy. Argentina's potential capacity to produce wind-energy is equal
to séveral times the total installed capacity for the generation of electric power in the country. However, for

‘several reasons -among them its cost- the utilization of this resource is currently very limited.
 As regards regulations favoring the mitigation process, mention should be made of the fact that the
Secretariat for Energy has issued a resolution determining the progressive reduction of natural gas emissions
from oil wells. - ‘ - o _
- In the case of solid waste management, methane emissions from sanitary landfills may be flared, thus
avoiding the greenhouse gas effect of this gas, which is much greater than that of the carbon dioxide produced
from its combustion. Until 1997, only the waste from the Greater Buenos Aires was disposed of in sanitary
laridﬁ_lls, yet toward the commitment period, this practice is expécted to be extended to at least another six
major cities. o _ "
“The mitigation measures for the livestock production sector contemplate, in the first place, an improved
efficiency in the sector through the enhancement of its production systems, with better diets and an increased
percentage of animals managed in confined condiftions. These measures are not neutral, and they would favor
a greater efficiency in the livestock production sector, which would lead to a greater degree of competition
with the Agriculture sector for the use of the land.

- The promotion of the “low-till” and “no-till” (commonly known as 'direct sowing') land-use practices will
lead to less fuel being consumed for agricultural purposes. In addition, the ‘no-till' method has a highly posi-
tive impact on soil conservation. . - . | .

Every one of the hydroelectric power plants for which there were available studies facilitating the estima-
tion of their mitigation costs, have been examined. The majority of them have burdensome incremental costs
for the avoided carbon emission in comparison with the baseline scenario in which energy is generated from
natural gas in combined-cycle plants. Besides, in many cases these power plants generate doubts as to their
adequacy from an environmental viewpoint. _ : : ' ‘

Co-generation plants constitute an importaat mitigation option in the case of industrial activities, with addi-
tional benefits derived from the saving of fuel and the decrease in local pollution.

In the case of the greater penetration of natural gds in the transport sector, it is assumed that with adequate
regulations or taxes, this penetration will increase in automobiles and extend to public urban buses, and light
. duty trucks. : ' : e
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' Ameng the extreme emission scenarios shown in Figure 4.2, there is a difference of 30 million tons of car-
- bon equivalent for the period 2008-2012, that is to say, a litile over 25% of the total emissions of the medi-
um emission scenarios for that same period. Given this high level of uncertainty, it would not be convenient
. for Argentma to assume a fixed GHG emission target, 1ndependent of the evolution of the economic condi-
tions. Although a relatively mdulgent target might reduce the risk of non-comphance it would imply, at the
same time, a risk derived from requiring little or no mitigation at all of GHG emissions. Moreover, from the
point of view of the infernational community, a target that were not stringenit would not constitute a solid argu-
ment in favor of access to emissions trading and to the j joint implementation mechanisms. Too stringent a tar-
get, on the other hand, would bind Argentina beyond its capacity to achieve the mitigation that the assumed
commitment would requue The alternative is to take a dynamic farget, that is to say, assocmte this target to
© an economic activity index; in order to substantially reduce uncertainty.

GDP-reIated emissions intensity indicator

‘Due fo the reasons already mentmned, there is an alternative that could be preferable to a ﬁxed target,
namiely, a dynamic target based on some relationship between emissions and GDP. The simplest of these tar-
‘gets associates emission rates (E) and GDP (P) in a formula, E = KP, in which the value of K would be a fixed
" value, and the target would depend on the average GDP level for the commitment period 2008-2012,

Figure 5.1 shows the pro_]eclmn of the K index for the comrmtment period, for 4ll 9 scenarios assessed. _
Through this process, the corresponding range of variation for emissions between extreme scenarios is close
1o about 30 million tons of carbon equivalent in the case of the medium-growth scenano The decrease in the =
_ uncertamty resulung from this dynamic-target scheme is therefore very modest.

'Figure 5.2 presents the emission reducuon that should be 1mplemented in the “busmess -as-usual” scenar-
ios considered, if a target corresponding t6 a 10% rediiction in emissions were to be adopted for one of the
- most likely scenarios, namely, the one corresponding to a medium GDP growth and a high growth of the
© Agriculture and Livestock sector. Under these conditions, the increase in emission reductions: would be direct-
- - ly proportional to the increase in emissions from the Agriculture and Livestock sector, which constttutes a sat-
isfactory result. However, in low economic- -growth scenarios, emission reductlons should be greater, and they
would completely disappear in the scenarios reflecting a high economic growth. Consequently, besides its
: provmg not to be very efficient to reduce uncertainty, this type of target would result in the creation of “hot
air” under hlgh economic growth conditions. : S - - o

: The madequacy of this sxmple target in reducing uncertamty is duie to the fact that a 51gmﬁeant paxt of GHG ~
. emissions in Argentina, amounting to about 40% of the total, is generated' by the Agriculture and Livestock
sector, and although this percentage is expected to decline during the period 2008-2012, it will still remain
stable.at about 30% in the different scenarios assessed. On the other hand, this sector contnbutes under 7%
“of the GDP, and.the historical series show that changes in agricultural and Ilvestock productlon are not ¢or-
related to variations in GDP or to total emissions; neither are they expected to be so in the future, On the con-
 trary, emissions from this sector are expected to have a maximum increase of 29% conmderably more mod—
est than the increase in the other sectors, and well under the GDP growth '
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| D’é.fi'nition of the target as the ratio between emiSSiOh,i'ntensi‘t:y and the sq_uafe _rdot of GDP

* Clearly, another index related to GDP that may better explain the dynamics of?Argeﬁtina's_'éuﬁssions must
be explored. Figure 5.3 shows the variation relative to 1990 of GDP, the square root of GDP and GHG emis-
sions, both for the estimated values of all three years 1990, 1994 and 1997, and for those projected for the
period 2008-2012. As can be observed, emissions show. a relative growth which is' very similar to the square
root of the GDP. Thus, an index has been created, which is constituted by the ratio between emissions (E) and -
~ the square root of the GDP (P). Then, once a value for the-index I has been adopted, the target can be
“expressed as E =1 *VP. ' L o _

With the values projected ‘on the basis of this index for the nine analyzed scenarios; the variation in the
range of emission levels is now only 10 millior tons of carbon equivalent, the majority of them resulting from
the uncertairity associated with the Agriculture and Livestock Production sector. ‘This would indicate that the
uncertainty has beén significantly reduced. B o S o _ _

Asin the previous case, the target assumed is based on a 10% reductjon using the same scenario (high agri-
culture and livestock prodiiction level, medium GDP growth), The resulting emission reductions. are shown
in Figure 5.4. Emission reduction commitments increase with increasing emissions from the Agriculture and

Livestock Production emissions, which is appropriate: In_addition, the utilization of this index results in an

effective emission reduction commitment, both in.high and low-economic-growth scenarios, with an

enhanced degree of effective commitment in the scenarios with the greatest growth.

Figure 5.3, Readtive evolution to 1_990
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: ‘Figure 5.4. Emission reductions (Target scenarios).
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Concdlusion

" A dynamic target w1th anindex I= E.\/P seems to be appropriate to be adopted as Argentina's GHG elmssmn
target for the penod 2008-2012.
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6. ARGENTI
Comments on the gseeaﬁhe@se gas emission target

lee any developing country, Argentma requires a socio-economic progress wh1ch, due to.its characteris-
tics, implies a greater rate of growth of greenhouse gas (GHG) emissions than the one required by developed
- countries. In spite of this fact, in the past few decades Argentina has engaged in a considerable effort towards
achieving a clean economiic growth. With this aim, significant public and private investrhents have been made
_ to enhance efficiency in the energy sector, substituting energy-producing sources with a high polluting poten—
tial with non-emitting ones, or with sources generating lower relative emissions (eg., natural gas and hydro-
~ electric power from oil and coal). In particular, in the present decade, profound structural transformations
have been carried out which, besides enabling the country to achieve high rates of growth, have also result-
ed ina s1gmﬁcant reductlon in GHG emission intensity in relation to the Gross Domestic Product (GDP).
-Thus emission intensity, measured as a ratio between emissions (in thousands of tons of carbon equivalent)
and GDP (in millions of 1993 pesos), has decreased from 0.34 in 1990 to 0.28 in 1997. The energy sector has
already attained high levels of efficiency, for Wthh reason any addttlonal reductlons of GHG emissions will

~ demand the contnbutlon of other sectors.

St111 sharmg the global concern regarding the sévere envrronmental somal and economic consequences
arising from Climate Change, and without relinquishing the principle of common but differentiated responsi-
bilities, Argentina considers it necessary to continue adopting new measures which, adapted to its particular
and spec1fic condtttons may contribute to the abatement of GHG emissions.

One of the major challenges for the formulation of developmg countries’ targets for GHG ermssnon reduc~
tions lies in overcoming the associated elements of risk and uncertainty, by devising a target that may con-
~ tribute to the abatement of emissions without rehnqmshmg the objectlve of a sustamable socio-economic

growth . .

In view of the. aforementmned what ‘constitutes an alternatwe to a ﬁxed target isa dynarmc target based
on some kind of relation between emissions and GDP. Given the significant relative contribution of the
Agriculture and Livestock Production sector to total GHG. emissions and - its expected small growth,
Argentina's GHG emissions will be approximately proportional to the square root of the GDP. Consequently,
a dynamic target, based on an intensity indicator. associating emissions with gross domestic product—
although not’in a direct way, but through its square root—appears to be the opttmum way to reduce uncer-

' tamty and, at the same time, guarantee an effective emission reducticn.

Consequently, the emission target shall be expressed as E = I *\P, where emissions ) are measured m' :
tons of carbon equivalent and GDP (P) in 1993 Argeéntine pesos at market prices. The value chosen for the -
index I (151 3) is aimed at ensuring an effective GHG emission reduction for Argentina, in a wide range of -
) scenarios, which includes the most likely macro- ~economic and Agnculture and L1vestock Production base-
line scenarios. Table 6.1 shows GHG emission reductions expected in dlfferent sceniarios. as a result of the
adoptlon, of the index target I =151; 5 ' -
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Table 6.1. GHG Emrssmn reduct:on relattve to baseline scenanos.
Annuai mean values for the period 2008-2012 (In thousands of tons of carbon equivalent,
and in percentage of the emlss.'ons of the respect:ve baselme scenano) ‘

Coe

SCENARIOS

Low agriculture and fivestock ' : .
. T . . g .2 - .19
production growth 4413 (4.2%) 4759 (4.1 b)_

2
“Medium aéricu urhan?_j livestoc

v 23 a%) ' & :  (4.5%)
production growth- 2;04 (2.4%) _ 4829 (4.6%) . 5175 (4.5%)

Rt AL
igh agriculture and livestock

production growth 8671 (8.5%) 11196 (10.0%) 11542 (9.4%)

.

The selection of the value for the ta:get s index was made in such a way that it 1mply an effective reduc-
tion it the assessed scenarios, Whlle at the same time reductions mlght not exceed 10% in any of them.

This emission target implies a substantial reductlon in emission intensity—the ratio between emission (in
thousands ef-tons of carbon equivalent) and GDP. (m millions of 1993 pesos) in the scenarios considered in
Table 6.1. Indeed, this intensity decreases from 0.34 in 1990 and 0.28 in 1997, to 0.24 in the period 2008-
2012 in the case of the scenano reﬂectmg GDP medium growth, and medium development of the Agriculture
and Livestock sector.

‘As has already been explained, the baselme GHG emission scenanos originate in different growth hypothe—
ses associated to both GDP and the Agnculture and leestock Production sector, In all cases, the baselme sce-
narios contemplate energy-efficiency improvements derived from the incorporation of the most adequate
technologies as a result of the assignment derived from the market itself. This implies that the emission reduc-
© tion estimated to occur as a result of the target will be actually effective, and that it should be the product of
- policies and measures aimed at the abatement of GHG emissions.

- The adoption of a GHG emission target implies. Argehona s ratification of a State Pohcy This pohcy is ori-
-ented toward the achlevement of two. ob_]ectxveS' to consolidate a strategy for a sustainable socio-economic
- development based on a clean economic growth, and to contiibute to the abatement of global GHG emissions
- by way of measures implemented at the national level, and also of an active participation in the search for
consensus that may contribute to the achievement of the ObjeCtIVGS of the United Natxons Framework

Convention on Chmate Change This latter aspect’ encourages the creation of a new way under the -

Converition, ‘which would allow countries wishing to assume this kind of commitment to have access to all
the mechamsms of the Kyoto Protocol )

| Ea'r_!y Credits ,

In order to cornply w1th the commitments assumed through the target that has been descnbed Argentma
will have to implement the correspondmg domestic policies. In this context; and with the aim of encouraging’
_ the private sector to lmplement measures tendmg to the abatement of GHG emissions before the commitment

penod the grantmg of exmssmn I‘BdllCthIl crechts for early action will be cons1dered :




"Greenhouse Gas Em'ission Target- .

The Repubhc of Argennna, in accordance with the ob_}ecuves ‘of the United Nations Framework

Convention on Climate Change, beanng in mind its differentiated responsibilities, its right to a sustainable ~

socio-economic development and the characteristics proper to its partxcular production system and emission-
~ generating structure, and in its COl'ldlthIl as Non-Annex I country under the Convention, and Non-Annex B
country under the Kyoto Protocol, voluntanly commlts itself to ensure that its net anthropogemc greenhouse _
gas emissions shall not exceed an amount that is termed ' ern1ss1on target’.

The comphance period for the said target shall be the penod 2008~2012 and it shail be apphcable to the
annual emission average for that period.

The target shall be equal to the product of an index- multlphed by. the square root of the five-year average
Gross Domestic Product corresponding to the commitment period. The index is established at 151.5. This -
value implies an effective reduction in Argentina's greenhouse gas emissions relative to the emissions esti-
mated for the most likély scenarios, resultmg from pro_]ecuons that do not contemplate intervention measures,
and that are estimated at between 2% and 10%.

The calculation of the Gross Domestlc Product shall be based on. market prices and expressed in 1993
pesos, according to the Republic of Argentina's statrstlcal records of national accounts.. :

“Greenhouse gas emissions shall be considered as aggregate emissions and expressed in metric tons of car-
bon equivalent, in accordance with the provrsrons of Article 5 of the Kyoto Protocol. In the context of th.lS .
commitment, greenhouse gases means those includéd in Annex A of the said Protocol.

-Emissions shall be those orlgmatrng in the sectors and source categones described in Annex A of the
above-mentioned Protocol, plus the net changes in greenhouse gas emissions from sources and removals by
. ‘'sinks resulting from direct human-induced land use change and forestry activities. In tlus context forestry
means afforestation, reforestation and deforestation.

* The emission and sequestration of greenhouse gases shall be calculated in accordance with the methodol—
ogy adopted by the United Nations Framework Convention on Chmate Change.

‘The present commitment shall constitute a binding mternatlonal commltment once the Conference of the
Parties to the United Nations Framework Convention on Climate Change implements a new option that may
- enable Non-Annex I countries which, like the Republic of Argentina, wish to assume an. em1ss1on target, to
. participate in the mechanisms estabhshed in Articles 4, 6 and 17 of the Kyoto Protocol and after this Protocol
became in force. S : : :




The figures in the tables included in the Executive Summary are shown in Spamsh notation, wluch
employs a comma for decimals and a point to design thoumndc
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Table 3. Sectoral Report for Solvent and Other Product use

B Degreasing and Dry Cleaning _ - R

DJOt’he'r (please specify):

NE: Not estimated : _ _ e
IE: Estimated but icluded elsewhere : a - b : EO e
" NO: Not known to be occurring ‘ : ‘
'NA: Not applicable e




27253 169,13
26133, . NE
24379
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3 Tuber and Roo

[E: Estimated but icluded elsewhere
NO: Not known to be occurring .~
NA: Not applicable

NE: Not estimated




- Table 5. Sectoral Reporf for Land-Use Changé and Forestry

ubtropic
i 2 Subtropical
S, TR

- NE: Not estimated .
-IE! Estimated but icluded elsewhere
NO: Not known to be occurring
NA: Not applicable




NE: Not estimated
IE: Estimated but icluded efsewhere
NO: Not known to be ¢ occurrlng
NA: Not appilcable
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=5 Other (not sp;zaﬁed)

'%1 Solld Fuels

"

NE; Not estlmated :

IE7 Estimated but iclisded elsewhere
NO: Not known to be’ occurnng '
NA:: Not appllcable '

2 Not included ja energy totals.

' Table 1. Sectoral Report -fdr-Energy. '
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Table 3. Sectoral Report for Solvent and Othier Product use

D Other (please specify)

NE: Not estimated

IE: Estimated but icluded elsewhere
NO: Not known to be occurring
NA: Not applicable




X . . _ Tablé 4. Sectoral Report for Agriculture
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Table 4. Sectoral Report for Agr_iculti:re (cont)

raseribe 2 | olSav | 5
F Field B'u_rning'of Agricultural Residues (1) 65 0,11

o Rolcasespean : ' 06 . 001
G Other (please specify) ' ' "

NE: Not estimated . :
[|E: Estimated but icluded elsewhere
NO: Not known to be occurring

NA: Not applicable




NE: Not estlmated

IE: Estlmated but icluded elsewhere
~ NO: Not known to be- occurrmg

- NA: Not applrcable




NE: Not estimated

IE: Estimated but icluded elsewhere
NO: Not known to be occumng

NA: Not applicable
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‘NE:-Not-estimated. . = .~ ° T _ , _
. IE: Estimated but icluded elsewhere . S AL
“NO: Not known.to be occurring. * - R IR EaR
'NA: Notapplicable =~ - S ) ' ) .

2'N6t inc_h.ided-'l.n: eniergy totals’.'- -
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Table 3. Sectoral Report for Sofv‘en.t'an_d'Oth_érf:P"r}jdu&t use 0 oy .

B Degreasing and Dry Cleaning
D Other (please specify)

NE: Not estimated o ' : B P o
IE: Estimated but iduded elsewher. ' '

'NO: Not known to be occurring

NA: Not applicable







" 5 Other: cotton and lineseed

NE: Not estimated - _ -

" {E: Estimated but icluded elsewhere
NO: Not known to be occurring
NA: Not applicable
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NE: Not estimated’

IE: Estimated -but icluded. elsewhere
-NO: Not known to be occurring
NA: Not apphcable '




"NE: Not est[mated
IE; Estimated but icluded elsewhere
NO: Not known to be occumng
"NA: Not appllcable
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