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Abstract

Agriculture makes a significant contribution to Ma@y’s emissions of greenhouse gases (GHG). Although
agriculture accounts for only 0.3 per cent of GOPaccounts for roughly 8 per cent of total GHG
emissions. Norwegian agriculture is dominatedibgdtock production; ruminants (cattle and sheapg) a
particularly important. There are opportunities f&HG mitigation under existing technology through
changes in agricultural practices. We derive an telp@ent cost curve for Norway in terms of the change
in economic welfare. We require Norway to be sefficient in agricultural products; i.e. that dontes
production of calories shall be kept at the currtsvel. We use a detailed economic model to askess
impact and welfare implication of a reduction in GHemissions. We find that a large part of the
abatement cost curve is negative due to distortmmested by domestic support policies. The prattica
consequence is that emissions reduction requirgsptoduction of grain-based products be increased
the expense of ruminant-based products.
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1. Introduction

Agriculture, which currently accounts for 0.3 pent of Norway's GDP and 2.2 per cent of its
domestic employment, is among the most heavilygoted in the world (NILF, 2007). The
OECD'’s Producer Support Estimate (PSE) for Norvedyalmost 53 per cent in 2013, is among
the highest for the Organizatien member countries (OECD, 2014). Although agricaltu
accounts for a very small share of Norway's grosmektic product (GDP), it is estimated to
contribute around 8% of Norway&nissions of greenhouse gases (GHGs). Methane mdduc
farm animals, particularly cattle and sheep, wiaichthe backbone of farming in the country, make
up roughly 80% of total GHG emissions from agrietét The production of milk and beef alone is

estimated to account for over 60%.

Norway has a complex system of farm subsidies inmgl deficiency payments, structural

income support, acreage and headage payments, mmdj@ of indirect supports. The support
system is buttressed by substantial import pratacivhich severely limits market access. Border
protection is extremely high (WTO, 2001). The apgplaverage tariff on all agricultural products
under Chapter 2 of the harmonized system was 38gu@rin 2004 (WTO, 2004). However, 44

per cent of the bound most-favoured nation (MFNjftaare in the range of 100-400 per cent. In
addition, Norway has the highest number of Tarif€&k Quotas (TRQs) of any WTO member
country: 232 out of a WTO total of 1,425. In-qutdaff rates also generally exceed 100 per cent.

In effect, Norwegian agriculture operates undeawkit conditions.

Norway has been a strong supporter of initiativesetiuce global GHG emissions, for example,
by proposing a 30 per cent reduction from baseoddevels in the run-up to the UN climate
change conference in Copenhagen in November 208&edUmany other countries, sectors that
would otherwise be expected to play a major pathereduction of emissions, such as power
utilities, are minor players in Norway, since muwgtithe country’s domestic energy supply comes
from hydro-electricity. If Norway is to meet a sificant target for GHG reductions as a result of
an international climate change agreement, it segdaes that agriculture will have to play its
part. Taking into consideration the relatively highmissions from the country’s agricultural
sector, it is important to investigate the implicas of efforts to reduce these. To this end, a
familiar method is to estimate the marginal abatgneest curve (MACC). Most commonly, this

is computed as the effect of abatement optionsostscat the farm level (e.g., MacLeod et al.,
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2010), i.e., in terms of private costs for farmerowever, this approach can provide an
incomplete picture of the overall benefits and soet abatement if there are significant

implications for national economic welfare (Moresal, 2012).

A welfare-based perspective is particularly appedprfor Norway because as far as agriculture
is concerned the country is essentially a closeti@my. Changes in production associated with
GHG abatement will not only have significant implions for producer costs and economic
surplus, but also for consumer surplus and taxpegsts. In this paper we derive analytically a
MACC for agriculture in Norway in terms of the clygnin economic welfare. We take as given
that the current self-sufficiency rate for foodtéwf expressed in the form of a production target)

must be maintained, since this is a key aim forimian policymakers.

We begin by using an expansion of the emissionstiigeto discuss policy options for GHG
reduction in the autarkic case. In so doing, wénlgit the importance of emissions intensity for
policy effectiveness. With reference to the Norvamgcase the emission intensity is high, mainly
because of the product mix. Emissions can be btodgivn substantially by producing more
meat based on monogastric animals at the expenseeaf based on ruminants. To measure
abatement costs and economic welfare we use alpaduilibrium model of the Norwegian
agricultural sector that has been adapted for ¢émpalicy analysis, see for example Blandfetd
al. (2013) and Blandforét al. (2014). In the next section we discuss the basnciples utilizing

a simplified structure. Sections 3-4 outline thepamal model and the results obtained, while

Section 5 offers the main conclusions.



2. Theoretical analysis

Options for reducing GHG emissions from agriculiigecan be highlighted by examining the

following identity:

whereQ is a composite of agricultural products.

Emissions can be reduced either by reducing agt{@, or by lower emissions intensity, i.e.

reducing Q/E). This last component depends on possibilities demg emission friendly

production techniques, measured by the emissiaticts, dl"E/dan. In Figure 1 we illustrate

this relationship for an emissions elasticity oéoihe initial equilibrium is marked 1.

Figure 1: Impact of a production tax on emission
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The production of)* has a corresponding emissionEdf Emissions can be decreased frhrto

E? through the imposition of a production tax. Theywéis tax on production can be
implemented can vary from the use of an emissiarséd tax on the carbon content of products,
or by placing a cap on emissions by industries aiaving the trading of emissions permits.
Regardless of which method is adopted the taxsshiie supply curve frorto S’. The tax
necessary to promote this decline in emissions riépen elasticities of demand and supply.
Based on Gardener (1987, p. 30-32), we have comphéefollowing effects. This indicates that
the higher the supply and demand elasticities,ldneer the tax required to promote a given

decline in emissions.

Table 1: Percentage change in emissions for a 1 gent production tax (emissions elasticity

equal to 1)

Elasticity of supply (€)
0.1 0.2 0.3 0.4 0.5 0.6 0J7 0{8 a.9 1.0 2.0 5.0
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-0.3] -0.08] -0.12| -0.1 -0.17 -0.1 -0.20 -0.21 -0j22 230. -0.23] -0.26] -0.2§
-0.4| -0.08| -0.13] -0.17 -0.2 -0.2 -0.24 -0.25 -0J27 280. -0.29| -0.33 -0.37%
-05| -0.08] -0.14| -0.19 -0.22 -0.2 -0.27 -0.29 -0/31 320. -0.33] -0.40 -0.41
-0.6| -0.09| -0.15| -0.20 -0.24 -0.2 -0.30 -0.82 -0/34 360. -0.38] -0.46 -0.54
2
4
6
8
6
4

-0.7] -0.09| -0.16] -0.213 -0.2% -0.2 -0.3 -0.35 -0/37 390. -0.41] -0.52 -0.6]
-0.8| -0.09| -0.16] -0.22 -0.2T -0.3 -0.9 -0.37  -0/40 420. -0.44| -0.57| -0.69
-09| -0.09| -0.16] -0.23 -0.2% -0.3 -0.9 -0.39  -0/42 450. -0.47| -0.62| -0.74
-1.0| -0.09| -0.17f -0.23 -0.29 -0.3 -0.3 -0.41  -0/44 470. -0.50| -0.67] -0.83
-20| -0.10| -0.18| -0.2q -0.31 -0.4 -0.4 -0.52  -0/57 620. -0.67| -1.00 -1.43
-5.0] -0.10| -0.19] -0.28§ -0.31 -04 -0.5 -0.61 -0/69 760. -0.83] -1.43 -2.5(
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The demand elasticity for food in a wealthy coutitkg Norway is relatively low. As a result, the
opportunity for reductions in emissions throughuatinent in total demand for food may be
limited. However, changes in preferences towardgetoemitting products, e.g., away from red
meat towards lower-emitting meats or vegetable yctsd could play an important role. Also
price elasticities of demand are likely to be hightthe level of individual commaodities, than for

food as a whole. This, in combination with the effeof cross-price demand elasticities could
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change the structure of consumption towards lowmtteg products if prices increase as a result

of a tax on production designed to reduce emissions

On the supply side, a crucial question is whatamgtiexist for adjusting food output in response
to a production tax. Two factors come in to playst the commodity composition of output
could be changed from commodities with a large @arfmotprint to commodities with lower
carbon footprint. Second, more emissions-friendishhiques could be used for producing each
product. In order to capture the first of theseef, we need a model that includes more than one
commodity.

2.1 A multi commodity model

We now assume that the agricultural sector prodtwesommodities: corn and red meat. These
are chosen since red meat is an example of a mghs®n product, while corn is a lower-
emissions product. We require that all availabledldas to be used. And for expositional
purposes we assume a simple Cobb-Douglas produstracture for both commodities. The
country we examine is small and follows a policyseff-sufficiency, so agriculture is protected
through prohibitive tariffs. This corresponds te thituation in Norway. In the analysis the self-
sufficiency policy is taken to mean that the adtimal sector in Norway has to produce a

minimum amount of calories.
Corn

Corn Qc) is produced on farms which use larid)(and an aggregate of other inpuk&),

hereafter referred to as capital. The Cobb-Douigiastion is:
(1) Q. = K& L%,

Output can be increased by using more land or mgusore capital. The effect on production of
using more capital is given lay.

As for emissions connected to the production ohcbg, we assume this to be described by the

formula:

(2) E. = (—j C Q. poc > 0.



Our motivation for (2) is as follows. In practice, thevdk of emissions depends on chosen
production techniques. A technique that is intengivéhe use of fertilizer (which is part &),

for example, pollutes more than a less intensive iqaen The parametesc measures the
strength of this effect, which we will refer to as theensity effecin emission. Secondly, the size
of production matters. We will refer to this as theduction effect So corn emissions are
affected by the intensity in the usekgfand also the production level.

The relationship (2) is exceedingly simple, but iptcaes several key factors. In particular, if
more land is used in corn farming; will increase and so will emissions. In contrast hieyding
Kc constant, production will become less capital isie®m and emissions per unit of output will
decrease. These effects can be clarified by differergié@pwith respect tac:

dEc/EC _
dLc/L¢ -

3) Bc — pc

The percentage increase in emissions from a one pencergase in land use equals the
production effect, which follows from the distribution paeter for land in the Cobb-Douglas
production functionfc), minus the intensity effect, which equals the paremetin (1). In our

analysis we assume that the production effect sutpassubstitution effect, i.e.
Bc —pc > 0.
Cow farm

In the case of cow farming, as a representative of rams) red meaR) is produced. The Cobb-

Douglas production function is:

(4) Qs = (Kr) ™ (Le) ™.

Kr is an aggregate of other inputs (labour, corn, fertiliwsal capital, etc.), again referred to as
capital. On cow farm land,r is used to grow grass, which is then used as feetbrAamissions,
in the case of cows methane is the most importamteoilihe emissions formula is given by:

KR

Pr
(5) Eg = yR(L_J Qx> Pr <0.



Here,pp measure the substitution effegf. is a parameter that is set such that emissiosnvin co
farming are larger than for corn. If more land is use@pikng capital constant, the intake of grass
increases and so will production and emissions (thelyaton effect). But the substitution
parameterg, is in this case negative. Since capital (read corndistant, the feed composition
changes toward grass, which means more emissiongefolee in the case of cows the
substitution effect reinforces the production effect.

Aggregate relationships

For the agricultural sector as a whole we require ti@atnount of land used will equal the land

available for farmingL.
(6) Lo +L. =L,

We also keep track of the calorie content from consurNiogvegian products. Denoitg as the
per kilo calorie content of corn, ari as the corresponding parameter for red meat. The
population’s total intake of calories from consuming foBdbased on Norwegian agricultural

commodities is:
(7 F=kcYe + kgYr .
[llustrations of model solutions

From the production side, the aggregate model corsiste equations (1), (4) and (6). We take
input prices on capital connected to the productiocoon and red meat as given. Based on these
assumptions we can trace out the production posgibibntier marked as I-I in Figure 2. On the
vertical and horizontal axis we have quantities of cand red meat, respectively. The base
solution is marked as B. The relative price betwemm @nd red meaty/P., is set such that

point B is reached. Note that the market prieesandPy include subsidies.



Figure 2: The production possibility frontier for the agricultusaictor

Qc A (8)

(9)

>QR

Total emissionsE;, equal

E = E; + Eg.
Assume now that the sector has to meet a maximurssamilimitation E,
(8) Ec+Eg <E.

For example, emissions may have to be decreaseddb¥ ompared to the base level as
proposed earlier by Norway in UN climate change ndgota. This restriction is drawn into

figure 2 as the straight line marked as (8), and we babe on the straight line or to the left of it.
We have also to take into account the self-sufficiamcirement. We take that to mean that we

have to produce at least the same amount of calaiiesthe base solutiofi?:

9) kcYe + kpYp = FB

This is marked as the straight line (9) in figure 2, aedhave to be on this line or to the right of
it.



Given that we have to meet requirements (8) and (9),ave to choose a point within the area
restricted by the points 1-2-3 in figure 2. So the probierno find the point in that area that

maximizes welfaré.

In Figure 3 we have drawn the abatement cost curpégthby the experiment in Figure 2. In the
literature a standard abatement cost curve is drawnewtier horizontal axis indicates the
reduction in emissions, while the vertical axis meaghe private marginal costs in production
connected with those reductions. Instead of such margiosts we use marginal changes in
welfare, i.e. the vertical axis measure the changeeifare as a result of lowering emissions. In
Figure 3 point 1 refers to the base solution, whilepdimarks the 30 % reduction in emissions.
The line drawn between point 1 and 2 is the resudixperiments using continuous reductions in
emissions. Observe that most of the abatement coge ¢ties below the horizontal axis. That
means that from an economic point of view it will belfare enhancing to reduce activity in
Norwegian agriculture, and simultaneously generateetaemissions. A reduction in the use of
organic soil employed for beef and sheep productioh tyglically be at the low end of the
abatement cost curve (yielding the highest welfaiae)g These activities are not only emissions
intensive, but also costly and land extensive. Intrast, vegetable production on the most
productive land in south-east part of Norway, whichegates low emissions, can be found at the

upper end of the abatement cost curve.

YIn the model we use in Sections 3-4, welfare issug=d as the sum of consumer and producer surbldstailed
outline of the procedure behind this is given iaiford et al. (2014).
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Figure 3: Abatement cost curves

Change in welfare

Reduction in emissions

3. The model and the representation of GHG emissign

We now go beyond the simple illustration of our apphotacthe use of a model to determine the
actual abatement cost curve for Norwegian agriculture. s@ator model (Jordmod) has been
used previously to address a number of policy issuesi¢Badet al, 1999 and 2005, Blandford
et al 2010). An overview and a technical description @fddod is given in Blandforeét al
(2014). We provide a brief overview of the model, vathemphasis on how the model has been

adapted to reflect GHG emissions.

Functions and coefficients have been attached twitesi and production factors in Jordmod to
reflect GHG emissions, based on the IntergovernmeR@bel Climate Change (IPCC)

methodology, adapted to Norwegian conditions andtjpes? Details are given in Gaasland and

2 values are for 100-year time horizon global wamnaotential relative to CGrom the IPCC second assessment
report (SAR, 1995). These values are those cuyrestd by the Norwegian authorities in preparingGahventory
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Glomsrgd (2010). For milk cows, emissions from enterrenéntation are represented as a
function of the amount and mixture of feed, while foraher animals they are reflected by an
animal-specific constant parameter per head. The anodum&nure, which leads to emissions of
methane and nitrous oxide from manure management &odisioxide from the use of manure
as fertilizer, is modelled as a function of fodder intédeemilk cows and as an animal-specific
constant for other animals. For manure managemeimaispecific emission parameters depend
on the manure management system. Constant parametensnip of nitrogen, which differ
between the use of manure and synthetic fertilizer, reptesmission of nitrous oxide from the
use of fertilizer. Emissions from land use relate to carioxide that is released from tilled

mineral soil (estimated to be 1,000 kg per hectare/ger).

GHG emissions estimated by the model, distributeddiyrces and gases for the base year of
2004, are given in Table 1. Norwegian agricultural potin and agricultural policy have been
relatively stable in recent years, so the base ygarepresentative. Methane from enteric
fermentation accounted for 45 per cent of total emissior004, while manure management
contributed 27 per cent. Use of synthetic fertilizer aadbon loss from soil each account for
about 10 per cent. Total emissions estimated bynibael for 2004 are 4,131 thousand tons. The
figure actually reported to the United Nations for tame year (National Inventory Report 2013
— Norway) was 4,311 thousand tchs.

reports for the United Nations. Although valuesénaeen revised in the fourth assessment report ,(260K) we
chose not to use these in order to maintain camigtwith Norway’s reporting procedures. Changimg t
coefficients would affect our numerical results tuatuld not affect the qualitative conclusions resth

3http://unfccc.int/national_reports/annex_i_ghg_irlvnaz'mas/national_inventories_submissions/items/?,ﬁltﬂd.
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Table 1.GHG emissions in CQequivalent (1,000 tons) distributed by sources andsyg004).

Global warming potential (GWP) values: ¢E 21, NO = 310, and Co= 1.

Nitrous oxide Carbon dioxide

Methane
Source (CH,) (N2O) (COy) Total (share)
Enteric fermentation 1,843 1,843 41 %
Manure management 689 420 1,109 24 %
Fertilizer, manure 231 231 5%
Fertilizer, synthetic 504 504 11%
Nitrogen runoff 69 69 2%
Land, net carbon loss 375 375 8 %
Fossil fuel 411 411 9 %
Total 2,532 1,224 786 4,542
(share) 56 % 27 % 17 %

Table 2 presents estimates of emissions for representatm types in the model. These
illuminate the potential for mitigation by means abstitution through changes in the structure
of output in Norwegian agriculture. It can be seen &missions generated in the production of
beef and sheep/lamb meat are by far the highest, gmtlkg and in terms of output valued at
world market prices. White meat and eggs are in thellmichnge per kg of product, and at the
low end in terms of the value of output. Emissionatiey) to milk production are relatively low,

especially per kg of milk. They are by far the lowestfegetables, represented by potatoes.

Mitigating options and mechanisms included in thedel, e.g. as a response to a carbon tax, are
as follows: 1) activities with high emissions (e.gmmants) may decline to the benefit of those
with lower emissions (e.g., monogastric animals, graimd vegetables); 2) the intensity of
fertilizer use may decrease (i.e., land may be subeditior fertilizer); 3) the intensity of feeding

of dairy cows may change (the use of more grain anipréeed); and 4) a switch between tilled

land (regularly ploughed), grassland and pasture niaypkace.
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Table 2. Estimated GHG emissions (G@quivalents in kg) for representative farm types —
including emissions related to purchased feed

Farm types Per kg Per NOK Per ha
Extensive beef 27.28 2.10 3,829
Sheep 19.69 0.98 3,982
Pigs 4.42 0.37 3,948
Poultry 3.00 0.33 4,278
Eggs 1.85 0.19 2,194
Combined milk and beef 0.66 0.60 3,852
Grain 0.38 0.50 1,661
Potatoes 0.12 0.05 1,581

@ CO; emission estimated at 0.41 kg per unit of purathasein, based on an average barley yield of 3{6&6@ units per ha and 84 kg N fertilizer
per ha.

® Emission is divided by production at the farm ‘emluat world market prices. NOK = Norwegian kronecérding to arguments made in
footnote 6, the exchange rate is $1=7.50 NOK.

°Per kg of milk. Emissions from beef production deglucted (assuming 20 kg €€&quivalent per kg of beef).

4. Results

Based on experiments using the Jordmod model we Haxeed a marginal abatement cost
curve for Norwegian agriculture. Detailed results fromekperiment are reported in Table A.1.
Based on the numbers in the table we have drawnkement cost curves in Figure 4. The

principles used to construct this are the same Egyure 3.

Figure 4 depicts the situation in which existing ggoument subsidy policies are continued, the
current supply of calories is maintained, and a stepwaduction in GHG emissions is imposed,
each step being a 5 percentage point reduction isseonis. We start out from the base solution

reported in the first column of Table A.1.

The imposition of the requirement to reduce emissigreuexisting support policies results in
negative abatement costs. In the early phase farmdngvacthe emission reduction by
abandoning the use of tilled wetland. The use oédilwetland is a significant source of
emissions, but this change in production practices enéimited impact on agricultural output.

There are welfare gains due to reductions in budgetgmyast for land taken out of production.
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Figure 4: Marginal abatement cost curve under exishg policies.
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Once that possibility for abatement is exhausted, nivet option is to reduce production of
emissions intensive products, particularly beef andepmeat. The production of these is
extremely inefficient and significant welfare gains aemeyated as subsidies for these activities
are reduced. This accounts for the large downwardrnditpe MACC. Progressive reductions in
ruminant production yield smaller gains in GHG redudioelative to welfare gains resulting in
an upward swing in the MACC. Eventually, further GHGuettbns require cutting back non-
ruminant meat production and the welfare implicatiorsan that the MACC moves above the

horizontal axis.

This analysis suggests that substantial GHG reglgticould be achieved in Norwegian
agriculture if the existing subsidy regime were to berreéml, even if a level of domestic
production were maintained to meet a calorie objedivethe domestic food supply. Table 4
summarizes the results that we obtain for GHG mitigaifieve undertake such a reform. Under
this scenario GHG emissions from Norwegian agriculturellevdall by 58 percent and the

carbon footprint of food consumption in Norway would bbstantially smaller.
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Table 4. Comparison of results under the baseisnland the policy reform solution

Production (mill kg)

Cow milk

Cattle
Replaced milk cows
Combined with milk
Extensive beef

Goat milk

Sheep

Pig

Poultry

Egg

Food grain

Feed grain

Potatoes

Kcal (mill)
Production
Feed imports
Consumption

GHG (mill kg)
Production
Consumption

Farmland use in agricultural production (mill. ha)

Grain
Food grain
Feed grain
Grass
Tilled wetland

Farmland into sequestration (mill. ha)
Forestry
Restored wetland

Economic welfare (mill. NOK)
Producer subsidy estimate (mill. NOK)

Budget support
Market price support (mill. NOK)

Base Reform
1,508 1,176
81 36
21 16
42 20
18 0
20 0
24 0
130 108
86 67
60 57
150 300
951 576
251 256
2,078 2,078
1,810 1,595
2,592 2,301
5,696 2,388
5,796 2,432
0.93 0.51
0.33 0.26
0.04 0.08
0.29 0.18
0.60 0.25
0.07 0.00
0.00 0.00
0.00 0.70
6,621 10,668

19,15711,439

11,045

1,797

8,112 9,642
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Although it is seems to be technically feasiblatbieve a substantial reduction in GHG
emissions from Norwegian agriculture if a radical appnoaere to be adopted, it is highly
guestionable whether such an approach would beqadltifeasible.

5. Conclusion

Norway is in an unusual position in terms of achievieguctions of greenhouse gases in
agriculture. Due to high border protection it operateanimutarkic environment. The country is
potentially able to reduce emissions without bainduly concerned about trade implications.
The agricultural sector is a significant contributotdtal emissions, particularly in comparison to
its contribution to GDP, and it is likely that annemational commitment to reduce significantly
total emissions in the Norwegian economy would rteedclude agriculture.

If we examine emission reductions from the perspedtitbe impact on economic welfare, we
find that emissions reductions would be welfare enimgndue to high level of support for the
sector and the distortions that this creates. Thesertions are reduced as greenhouse gas
emissions are reduced. Although some emission reshsctire possible through changes in the
use of wetland, significant emission reduction woulfliee changes in the production mix, in
particular, a reduction in the production of red meat.

If existing agricultural policies were reformed, substntductions in GHG emissions could be
achieved while simultaneously satisfying the domsgsblicy objective of maintaining the current
supply of calories from domestic agriculture. Howeves tould require even greater
adjustments in production and domestic consumplian tinder a continuation of the current
high support regime.
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Table A.1: Jordmod experiments. Required reductiorof GHG-emissions under existing support policies

Base 100 % 90 % 80 % 70 % 60 % 50 % 40% 30%
Production (mill kg)
Cow milk 1,508 1,508 1,507 1,507 1,507 1,471 1,426 1,377 0071,
Cattle 81 81 78 75 73 57 40 23 14
Replaced milk cow: 21 21 21 21 21 20 20 19 14
Combined with milk 42 42 42 42 42 37 20 4 0
Extensive beef 18 18 15 13 10 0 0 0 0
Goat milk 20 20 20 20 20 19 19 18 12
Sheep 24 24 23 21 20 14 7 0 0
Pig 13C 13C 13C 12¢ 12¢ 12t 11¢ 114 67
Poultry 86 86 86 86 85 82 79 75 37
Egg 60 60 60 60 60 59 58 57 49
Food grain 150 150 153 156 159 183 213 245 386
Feed grain 951 951 933 916 899 807 717 627 316
Potatces 251 251 251 251 251 25C 247 244 29z
Kcal (mill)
Production 2078 2078 2078 2078 2078 2078 2078 2078 780
GHG (mill kg)
Production 5,696 5,696 5,126 4,557 3,987 3,418 2,848 2,278 78,0
Farmland in production (mill. ha) 0.93 0.9 0.91 0.8¢ 0.8¢ 0.74 0.62 0.52 0.3¢
Grain 0.33 0.33 0.33 0.32 0.32 0.30 0.28 0.26 0.21
Food grain 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06 0.10
Feed grain 0.29 0.29 0.29 0.28 0.28 0.25 0.23 0.20 0.11
Grass 0.60 0.60 0.58 0.56 0.54 0.44 0.35 0.25 0.18
Tilled wetland 0.07 0.07 0.0t 0.0z 0.0C 0.00 0.0 0.0C 0.00
Farmland into sequestration (mill. ha)
Forestry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Restored wetland 0.00 0.00 0.02 0.05 0.07 0.07 0.07 0.07 0.07
Economic welfare (mill. NOK) 6,621 6,621 6,947 7,268 7,581 8,973 9,822 10,381 ,0320
Producer subsidy estimate (mill. NOK 19157 19,157 18,97¢ 18,79¢ 18,61¢ 1584. 13,88¢ 11,92 9,06(
Budget support 11,045 11,045 10,762 10,492 10,237 6,890 4,372 23,09 53
Market price support (mill. NOK) 8,112 8,112 8,216 8,306 8,380 8,953 9,153 8,830 079,0
CO2 tax rate (NOK per ton CO2 equiv.) 0 0 13 26 39 716 1,219 1,720 16,565
Kcal subsidy rate (NOK per 1000 Kcal) 0.00 0.00 0.05 0.11 0.16 0.44 0.56 0.66 18.86
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