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S1 MAGNET model

This section provides an overview of the MAGNET model and outlines its principal assumptions.
Detailed information on the MAGNET model can be found in the original publication [40] and on the
official model website at magnet-model.eu.

S1.1 Mathematical and Theoretical Foundations of MAGNET

MAGNET belongs to the family of computable general equilibrium (CGE) models. These models
are based on neoclassical economic theory and represent the economy as a system of interconnected
markets in which producers, households, governments, and investors interact simultaneously. Figure S1
presents a schematic representation of the MAGNET model and its various sectors. The model is
calibrated to a benchmark database that reflects an observed economy and is subsequently used to
analyse adjustments to policy, as well as technological, demographic, or environmental changes.

S1.2 General Equilibrium Framework

A central assumption of MAGNET is that economic outcomes result from the simultaneous interaction
of supply and demand across all markets (Figure S1). Producers seek to minimise production costs
subject to technological constraints, while households allocate income to maximise utility subject to
budget constraints. Governments collect taxes and purchase goods and services, and international
trade links regions through imports and exports.

Prices serve as the primary mechanism for coordinating economic activity. After a policy or technol-
ogy shock, prices adjust until all commodity and factor markets reach equilibrium. In equilibrium, the
quantity supplied equals the quantity demanded for every commodity, labour category, land type, cap-
ital stock, and natural resource represented in the model. This market-clearing mechanism maintains
internal consistency across all sectors and regions.
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Figure S1: Visual scheme of flows in the MAGNET model

S1.3 Production Theory

Production activities are represented using nested production functions based primarily on the Con-
stant Elasticity of Substitution (CES) framework. These functions specify how producers combine
factors of production and intermediate inputs to generate output while minimising costs.

The CES formulation allows substitution among inputs when relative prices change. For example,
if labour becomes relatively more expensive, producers may partially substitute capital for labour, de-
pending on the elasticity parameters assigned to that sector. The extent of substitution is determined
by empirically derived elasticity values that reflect technological constraints and observed economic
behaviour (see the section on livestock below for an example).

A key feature of MAGNET is that production structures can differ among sectors. This flexibility
acknowledges that agricultural production, manufacturing, and services often exhibit substantially
different technological characteristics and adjustment possibilities. The model, therefore, allows sub-
stitution patterns and production hierarchies to vary according to sector-specific assumptions.

S1.4 Consumer Behaviour

Household demand is based on utility-maximising behaviour. Consumers are assumed to allocate
expenditures across goods and services to maximise welfare while remaining within their budget con-
straints.

Consumption patterns are modelled as flexible rather than fixed. MAGNET incorporates income-
responsive demand behaviour, allowing expenditure shares to evolve as income levels increase. This
reflects empirical evidence that consumer preferences change with economic development. As incomes
rise, households typically devote smaller shares of expenditure to basic necessities and larger shares
to higher-value products and services. The model thus captures structural changes in consumption
associated with long-term economic growth.

S1.5 International Trade Theory

International trade is represented using the Armington assumption, a standard approach in CGE
modelling. Under this framework, goods are differentiated by country of origin, meaning that products
produced in different regions are treated as imperfect substitutes rather than identical commodities.
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This assumption reflects observed trade patterns in which consumers and firms distinguish between
domestic and imported products, even when those products belong to the same sector. Consequently,
changes in trade costs, tariffs, productivity, or exchange-rate-related price changes gradually alter
sourcing decisions rather than resulting in complete supplier substitution.

Bilateral trade flows are explicitly represented, allowing the model to capture changes in trade
patterns across individual trading partners.

S1.6 Factor Market Assumptions

Primary production factors include labour, capital, land, and natural resources. The mobility of these
factors depends on the specific module specification employed.

In the standard framework, some factors may move relatively freely among sectors, while others
adjust more slowly. Land is typically treated as a relatively immobile factor, reflecting physical,
institutional, and environmental constraints on land conversion. MAGNET extends this concept
through dedicated land modules that permit land to move between uses while accounting for increasing
conversion costs and adjustment frictions.

Labour and capital markets may also be segmented. This means that wages and returns can differ
between sectors because the movement of factors is not assumed to be instantaneous or costless. Such
assumptions enhance realism, particularly in agricultural applications where labour mobility is often
limited.

S1.7 Savings, Investment, and Capital Allocation

Investment behaviour is governed by the relationship between savings, expected returns, and capital
accumulation. Regional savings contribute to a global pool of investment resources that are subse-
quently allocated across regions according to relative returns on capital.

This framework reflects the principle that capital is more internationally mobile than many other
production factors. Regions offering higher expected returns tend to attract greater investment, which,
in turn, influences future production capacity and economic growth.

For long-term projections, MAGNET employs a recursive dynamic approach in which capital stock
is determined by previous investments, using a linearised smooth investment accumulation mechanism.

S1.8 Land Use and Resource Constraints

One of MAGNET’s distinctive theoretical features is its treatment of land. Instead of assuming a
fixed quantity of agricultural land, the model allows land supply to respond to economic incentives.

The underlying assumption is that converting additional land becomes progressively more difficult
and costly as expansion continues. Consequently, land supply is represented as a non-linear process
with increasing marginal costs. This approach prevents unrealistic expansion of agricultural land and
facilitates more credible assessments of policies related to agriculture, climate change, forestry, and
bioenergy.

Land allocation among competing agricultural activities is also represented through transformation
functions that capture the imperfect ability of land to move between alternative uses. This reflects
differences in soil quality, climate suitability, infrastructure, and existing production systems.

S1.9 Comparative-Static and Dynamic Analysis

MAGNET integrates comparative-static equilibrium analysis with dynamic baseline projections. The
model does not seek to forecast the future deterministically. Instead, it constructs internally consistent
baseline scenarios based on exogenous assumptions regarding population growth, technological change,
capital accumulation, productivity development, and other macroeconomic drivers.

Policy simulations are then evaluated relative to this baseline. The resulting outcomes represent
deviations from the reference scenario rather than absolute predictions. This scenario-based method-
ology is widely used in applied economic modelling because it emphasises the relative impacts of
alternative policy or technology pathways.
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S1.10 Calibration and Empirical Consistency

The mathematical structure of MAGNET is calibrated to observed economic data derived primarily
from the GTAP database and supplementary datasets. Calibration ensures that the benchmark equi-
librium replicates observed production, consumption, trade, and income patterns prior to any policy
experiment.

Consequently, the model is not based solely on theoretical assumptions. Instead, it combines eco-
nomic theory with empirical data, allowing behavioural relationships to operate within a framework
that remains consistent with observed economic conditions.

Overall, MAGNET can be viewed as a large-scale system of simultaneous equations representing
production technologies, consumer preferences, trade relationships, factor allocation mechanisms, gov-
ernment interventions, and market-clearing conditions. Solving this system yields a new economy-wide
equilibrium following any imposed shock, thus providing a coherent framework for evaluating the direct
and indirect consequences of policy and market changes.

S1.11 Modelling livestock in MAGNET

Computable General Equilibrium (CGE) models like MAGNET are valuable for analysing policy
scenarios and capturing interdependencies across different sectors. However, global CGE models often
require aggregating livestock systems and may have limited detail on specific biological processes or the
heterogeneity within the livestock sector, such as breed differences or the use of non-market sourced
feeds [26]. Different production sectors and commodities are usually aggregated in MAGNET to reduce
computation time. For the livestock sector, 6 subgroups were defined as dairy cattle, beef cattle,
sheep and goat, pigs and broiler chickens and layer chickens (eggs). Modelling livestock production
is based on constant elasticity of substitution production function [23] which minimises costs subject
to technology constraint. The elasticity of substitution determines the behaviour of the producer
- if substitution value is high, one can substitute more expensive inputs such as land or feed with
other potentially cheaper ones such as labour or capital. To distinguish animal production technology
from crops and other non-agricultural sectors, MAGNET uses a flexible production structure for each
technology.

Figure S2 shows how inputs are combined in livestock production in the animal sectors in MAGNET.
On the upper level of the nest, intermediate consumption is combined with value added in a fixed
proportion (it is not possible to substitute services with labour or feed for instance). Within value
added nest (NEST 1), there is a small substitution possible. The lower nests where more similar
inputs are combined typically assume higher substitutability (substitution elasticity is 0.5). NESTS 4
and above show how different components of feed are combined - the purchased feed from processing
industry and the individual feedstuff from crop sectors which can be produced on farm.

S2 Decline in traits due to climate change

S2.1 Projection of temperature and humidity in 2050

To estimate changes in livestock production, it is necessary to forecast the THI (temperature-humidity
index) in extensive livestock regions. The THI is designed to relate a specific sensation of heat to the
actual temperature and humidity levels. In other words, two conditions with different levels of humidity
and temperature may be perceived equally by livestock. There are various definitions for THI (see [2]
for a complete list). Here, we use the following definition

THI = 0.8T + RH(T − 14.4) + 46.4, (1)

where T is the dry-bulb temperature in ◦C and RH is the relative humidity value between 0 and
1. Hence, to calculate THI, we need both temperature and relative humidity. We used the projec-
tions from CMIP6 climate projection (Copernicus Climate Change Service, 2021), and [8]. Table S1
summarise the chosen parameters for downloading the temperature and relative humidity projections,
respectively.
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Figure S2: Nested production structure in livestock sector in MAGNET. Note: values in red indicate
elasticity of substitution in the respective nest

Table S1: Selections made on the Copernicus Climate Change Service to download the temperature
and humidity projections

Group Selection

Temporal Resolution Monthly
Experiment SSP2-4.5

Variables(two separate datasets)
Near-surface air temperature

Near-surface relative humidity
Level N/A
Model EC-Earth3-CC (Europe)
Year {2023, ..., 2100}

Month {Jan, ..., Dec}
Day N/A

Geographical Area Whole available region
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Table S2: Changes in the trait for production and efficiency (feed-conversion ratio - FCR) of different
species

Sector Trait Change in trait(%) / THI References

Dairy cattle Milk yield -2.03 [39, 6, 38]
Dairy cattle FCR 0.10 [5, 37]
Beef cattle Body weight -2.26 [12, 18]
Beef cattle FCR 0.00 [16]

Broiler chicken Body weight -1.81 [15, 33]
Broiler chicken FCR 1.42 [33, 11, 17]
Layer chicken Egg -1.30 [27, 35]

Sheep Body weight -1.00 [21, 22, 31]
Sheep FCR 1.47 [21, 28]
Pig Body weight -2.88 [14, 25]
Pig FCR 0.00 [14, 29]

The resulting temperature and humidity projections were averaged for each country for 2050. For
this proof-of-concept study, the final values were further averaged across the world to obtain an increase
of 1.1 unit of THI in 2050 compared to 2023.

S2.2 Decline in traits due to one unit of THI

The majority of studies report a piecewise linear relationship between THI and productivity or ef-
ficiency of animals. The range of this comfort window varies largely between species and breeds.
However, in estimating the impact of climate change on animals’ performance and production, we
assumed a linear relationship without any comfort zone.

The values of the changes in the traits were estimated from data in the literature (see Table S2 for
the list) where animals’ performance and/or production is measured in two different conditions. Hence,
changes in the values of trait were regressed over the changes of the THI to obtain the change of train
in one unit of THI. Changes were then converted to percentage with respect to production/efficiency
at the better condition. Table S2 summarises the percentage changes for each animal and trait that
were used in MAGNET model.

S3 Improvement projections

For estimating the additional contribution of genomic prediction on animals’ productivity and effi-
ciency the following procedure is employed. First, the improvement in animals productions (milk,
bodyweight, egg) and feed efficiency are calculated in terms of relative change for one generation of
animals. Here, we assume a generation interval of five years for all animals except chicken for which
we assume a generation interval of one year. The relative change can be shown as

x =
PC − P0

P0
, (2)

as shown in Figure S3, where P0 is the original performance prior to selection and PC is the improved
performance after selection using conventional method. One can also use the Breeders’ Equation [20]
to represent PC as

PC = P0 + ρCp, (3)

where ρC is the accuracy of the estimated breeding values (EBV) using conventional method and p is
the multiplication of selection intensity and the genetic variance.

The productivity/efficiency when genomic information is used can be written using the Breeders’
equation similar to conventional method as

PG = P0 + ρGp, (4)
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Figure S3: Gain in production from P0 in one generation following either the conventional method
(blue - to PC) or the new genomic method (red - to PG).

as shown in Figure S3. Here, ρG is the accuracy of the estimated breeding value when using genomic
information. Assuming the GEBV (genomic estimated breeding value) relative increase with respect
to EBV is y, we have

y =
ρG − ρC
ρC

. (5)

We seek the relative increase in productivity/efficiency with respect to the PC to estimate the
contribution of genomic selection methodology.

PG − PC
PC

=
(P0 + ρGp)− (P0 + ρCp)

P0 + ρCp
=
p (ρG − ρC)

P0 + ρCp
=

p(ρG−ρC)
ρCp

P0+ρCp
ρCp

=

(ρG−ρC)
ρC

P0
ρCp

+ 1
=

y
P0
ρCp

+ 1

(6)

The denominator ρCp can be replaced by PC − P0 from Equation (3) which can be replaced xP0

following Equation (2). Hence, Equation (6) can further be simplified to

PG − PC
PC

=
y

P0
xP0

+ 1
=

xy

1 + x
(7)

Equation (7) shows that the relative contribution of genomic alone can be calculated using the
relative change from conventional method together with the accuracy increase due to using genomic
selection. The relative change can be calculated from historical data which were obtained either from
FAO [9] or literature (see the column references in Table S3). Finally, the relative contribution of
genomic selection was compounded for each species and trait from 2023 to 2050 using appropriate
generation interval. Table S3 summarises the compounded gain along with literature that was used
to obtain the values.

S4 Changes of indicators in each country

Table S4 shows the changes in the environmental and economic indicators for 37 country/regions
across the world when only accounting for the effect of heat stress on production and efficiency of
livestock. Table S5 shows the changes in the same indicators when both heat stress and genomic
selection adaptation are considered. Numbers in both tables are in relative to the baseline projection
(SSP2) for 2050 when neither heat stress nor genomic prediction are included in the model.
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Table S3: Improvement due to use of genomic selection by 2050 (relative (%) to 2050 if genomic is
not used)

Sector Trait Improvement References

Dairy cattle Milk yield 33.24 [4, 34]
Dairy cattle FCR 0.00 [3]
Beef cattle Body weight 7.34 [1, 24]
Beef cattle FCR -5.16 [3, 32]

Broiler chicken Body weight 5.82 [9, 19]
Broiler chicken FCR -23.33 [30, 41, 36]
Layer chicken Egg 5.70 [30, 13]

Sheep Body weight 9.79 [9, 10]
Sheep FCR -2.67 [1]
Pig Body weight 10.22 [9, 7]
Pig FCR -0.22 [7]
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Table S4: Changes (%) in indicators for each country with respect to 2050 baseline (SSP2)
projection accounting only for the effect of heat stress on production and efficiency of livestock.
Columns are W: wages (in agriculture - USD), E: employment (number of people), FA: food
affordability (wages/prices), P: production (USD), S: self-sufficiency
(production/(production+import-export)), C: calories per capita per day, FE: fertiliser use (USD),
LU: land use (km2), GHG: green-house gas emission (tons of CO2 equivalent)

Region W E FA P S C FE LU GHG

Austria 1.04 0.73 -0.83 -0.72 -0.05 -0.55 1.12 0.15 0.23
Belgium/Luxembourg 1.58 1.40 -0.51 0.20 0.32 -0.53 1.35 0.23 0.58
Bulgaria 1.17 0.68 -0.78 0.12 0.24 -0.32 0.81 0.04 0.65
Croatia 0.93 0.60 -0.72 -0.04 0.30 -0.39 0.67 0.05 0.57
Czech Republic 1.29 0.78 -0.77 -0.22 -0.07 -0.30 0.55 0.03 0.28
Denmark 1.41 1.14 -0.70 -0.45 0.19 -0.63 0.62 0.01 0.32
Estonia 1.40 0.89 -0.73 -0.22 -0.13 -0.55 0.33 0.03 0.33
Finland 1.65 1.04 -0.62 -0.43 0.08 -0.58 0.75 0.67 0.72
France 1.04 0.83 -0.71 -0.04 0.16 -0.37 0.81 0.05 0.50
Germany 1.23 0.99 -0.67 -0.45 0.05 -0.49 0.76 0.23 0.21
Greece/Cyprus/Malta 0.62 0.36 -0.71 -0.05 0.02 -0.25 0.69 0.06 0.32
Hungary 1.21 0.76 -0.95 -0.05 0.00 -0.35 0.59 0.07 0.39
Ireland 0.66 0.53 -1.04 -1.23 -0.56 -0.67 0.62 0.01 -0.30
Italy 0.79 0.64 -0.80 -0.15 0.10 -0.33 1.12 0.08 0.53
Latvia 1.33 0.87 -0.74 -0.15 0.05 -0.56 0.77 0.06 0.62
Lithuania 1.83 0.87 -0.66 0.18 0.12 -0.27 0.77 0.05 0.55
Netherlands 1.00 0.69 -0.75 0.03 0.09 -0.66 1.10 0.05 0.74
Poland 1.33 0.89 -1.16 -0.37 0.02 -0.29 0.46 0.04 0.39
Portugal 0.94 0.68 -0.66 0.02 0.15 -0.30 0.53 0.06 0.34
Romania 0.81 0.58 -1.08 -0.22 -0.06 -0.27 0.67 0.09 0.41
Slovakia 1.63 1.03 -0.76 -0.06 0.26 -0.37 0.57 0.05 0.46
Slovenia 1.10 0.86 -0.86 0.10 0.53 -0.40 0.80 0.06 1.14
Spain 1.32 0.99 -0.65 0.37 0.13 -0.27 0.85 0.98 0.53
Sweden 1.26 1.01 -0.68 -0.29 0.15 -0.50 0.83 0.03 0.48
Australia/New Zealand 0.70 0.66 -0.73 -0.43 -0.02 -0.57 0.53 0.08 0.06
Brazil 0.79 0.76 -1.28 -0.24 -0.05 -0.26 1.16 0.71 0.37
Canada 1.14 1.12 -0.68 0.27 0.17 -0.34 1.15 0.15 0.93
China 0.42 0.59 -1.14 -0.13 -0.03 -0.36 0.36 0.07 0.26
Former Soviet Union 0.71 0.80 -1.28 -0.08 -0.03 -0.31 1.19 0.14 0.66
India 0.19 0.43 -1.38 -0.26 -0.04 -0.22 0.94 0.06 0.68
Middle East/N. Africa 0.52 0.44 -1.12 -0.23 0.00 -0.17 1.34 0.07 0.60
Other Asia 0.10 0.48 -2.32 -0.53 -0.22 -0.16 1.89 0.08 1.37
Other Europe 0.68 0.46 -0.84 -0.39 0.11 -0.61 0.60 0.02 0.21
Other Latin America 0.86 0.80 -0.96 0.05 0.04 -0.17 0.98 0.69 0.40
South-East Asia 0.51 0.46 -0.61 0.07 0.08 -0.20 0.45 0.28 0.22
Sub-Saharan Africa -0.46 0.42 -2.62 -0.52 -0.17 -0.03 1.35 0.20 0.28
United States 0.66 0.72 -0.67 -0.33 0.03 -0.42 0.57 0.05 0.23

9



Table S5: Changes (%) in indicators for each country with respect to 2050 baseline (SSP2)
projection accounting for the effect of heat stress as well as worldwide adaptation of genomic
selection on production and efficiency of livestock. Columns are W: wages (in agriculture - USD), E:
employment (number of people), FA: food affordability (wages/prices), P: production (USD), S:
self-sufficiency (production/(production+import-export)), C: calories per capita per day, FE:
fertiliser use (USD), LU: land use (km2), GHG: green-house gas emission (tons of CO2 equivalent)

Region W E FA P S C FE LU GHG

Austria -6.06 -4.25 4.66 4.20 0.43 3.04 -5.53 -1.12 -1.05
Belgium/Luxembourg -8.58 -7.28 2.90 -1.00 -2.04 3.30 -7.65 -1.42 -3.14
Bulgaria -6.10 -3.55 4.77 -0.47 -1.05 1.88 -4.49 -0.25 -3.44
Croatia -3.66 -2.36 3.42 -0.19 -1.52 2.00 -4.76 -0.34 -3.66
Czech Republic -7.28 -4.34 4.39 2.79 1.17 1.72 -2.69 -0.22 -0.92
Denmark -7.18 -5.80 4.57 3.91 0.48 3.62 -3.29 -0.06 -0.69
Estonia -9.80 -6.56 4.83 3.05 1.32 3.82 -1.27 -0.24 -1.28
Finland -11.26 -7.00 4.06 3.17 0.05 3.37 -4.41 -4.32 -5.13
France -5.80 -4.60 4.07 0.62 -0.82 2.33 -4.47 -0.67 -2.95
Germany -8.97 -7.06 3.74 1.64 -0.60 3.19 -5.92 -6.33 -2.34
Greece/Cyprus/Malta -3.36 -2.05 4.36 0.68 0.13 1.51 -3.17 -0.45 -1.71
Hungary -5.10 -3.21 4.84 -0.23 -0.17 1.48 -3.40 -0.56 -2.28
Ireland -2.46 -2.06 6.62 10.23 4.52 4.79 -4.13 -0.04 1.87
Italy -4.28 -3.47 4.08 0.26 -0.63 1.69 -5.77 -0.60 -2.87
Latvia -9.33 -6.31 5.08 3.19 0.20 4.29 -3.58 -0.40 -2.72
Lithuania -13.04 -6.06 3.92 -0.26 -0.12 1.51 -4.78 -0.29 -2.94
Netherlands -6.44 -4.40 4.65 1.63 0.09 3.45 -6.85 -0.42 -1.64
Poland -6.65 -4.43 6.94 2.73 0.02 1.56 -2.94 -0.63 -2.51
Portugal -5.35 -3.85 3.58 0.26 -0.71 1.57 -2.57 -0.40 -1.42
Romania -4.18 -2.99 6.60 1.89 0.47 1.92 -3.57 -0.79 -2.05
Slovakia -9.58 -5.78 4.37 0.78 -1.43 1.98 -3.14 -0.40 -2.24
Slovenia -5.41 -4.27 4.95 0.50 -2.71 2.69 -5.15 -0.47 -5.93
Spain -6.82 -5.07 3.46 -2.03 -0.78 1.70 -4.78 -6.09 -2.90
Sweden -7.78 -6.14 4.13 2.60 -0.45 3.20 -4.12 -0.21 -2.70
Australia/New Zealand -5.25 -3.47 4.21 3.39 0.86 3.24 -5.64 -0.41 0.19
Brazil -3.67 -3.51 6.24 0.28 0.09 1.24 -6.20 -3.77 -3.01
Canada -5.34 -5.25 3.51 -1.54 -0.69 1.73 -6.48 -0.86 -5.03
China -1.24 -1.78 4.43 0.33 0.01 1.28 -1.77 -0.36 -1.28
Former Soviet Union -4.11 -4.39 7.32 0.75 0.27 1.75 -7.55 -0.84 -3.63
India -1.71 -3.82 12.24 2.86 0.45 1.93 -4.48 -0.45 -1.71
Middle East/N. Africa -2.23 -1.91 6.55 1.73 0.19 0.80 -8.52 -0.62 -3.49
Other Asia -1.59 -3.13 15.73 4.00 1.34 1.21 -10.45 -0.58 -7.32
Other Europe -4.01 -2.02 4.70 2.43 -0.42 3.30 -4.92 -0.14 -1.62
Other Latin America -3.85 -3.64 4.53 -0.60 -0.28 0.76 -5.48 -3.83 -2.46
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R. C. Canesin, M. E. Z. Mercadante, A. A. Boligon, F. S. Baldi, I. Misztal, and L. G. Albuquerque.
Accuracies of genomic prediction of feed efficiency traits using different prediction and validation
methods in an experimental Nelore cattle population1. Journal of Animal Science, 94(9):3613–
3623, 9 2016.

[33] M. Sohail, M. Hume, J. Byrd, D. Nisbet, A. Ijaz, A. Sohail, M. Shabbir, and H. Rehman.
Effect of supplementation of prebiotic mannan-oligosaccharides and probiotic mixture on growth
performance of broilers subjected to chronic heat stress. Poultry Science, 91(9):2235–2240, 9
2012.

[34] B. Tade and A. Melesse. A review on the application of genomic selection in the improvement of
dairy cattle productivity. Ecological Genetics and Genomics, 31:100257, 6 2024.

[35] C. Tadtiyanant, J. Lyons, and J. Vandepopuliere. Influence of Wet and Dry Feed on Laying Hens
Under Heat Stress. Poultry Science, 70(1):44–52, 1 1991.

[36] C. W. Tallentire, I. Leinonen, and I. Kyriazakis. Breeding for efficiency in the broiler chicken: A
review. Agronomy for Sustainable Development, 36(4):66, 12 2016.

[37] S. Tao, R. M. Orellana Rivas, T. N. Marins, Y.-C. Chen, J. Gao, and J. K. Bernard. Impact of
heat stress on lactational performance of dairy cows. Theriogenology, 150:437–444, 7 2020.

[38] J. West. Effects of Heat-Stress on Production in Dairy Cattle. Journal of Dairy Science,
86(6):2131–2144, 6 2003.

[39] J. West, B. Mullinix, and J. Bernard. Effects of Hot, Humid Weather on Milk Temperature, Dry
Matter Intake, and Milk Yield of Lactating Dairy Cows. Journal of Dairy Science, 86(1):232–242,
1 2003.

[40] G. B. Woltjer, M. Kuiper, A. Kavallari, H. van Meijl, J. P. Powell, M. M. Rutten, L. J. Shutes,
and A. A. Tabeau. The MAGNET Model: Module description. Number 14-57 in Manual / LEI.
LEI, Netherlands, 2014.

[41] M. Zuidhof, B. Schneider, V. Carney, D. Korver, and F. Robinson. Growth, efficiency, and yield
of commercial broilers from 1957, 1978, and 2005. Poultry Science, 93(12):2970–2982, 12 2014.

12


	MAGNET model
	Mathematical and Theoretical Foundations of MAGNET
	General Equilibrium Framework
	Production Theory
	Consumer Behaviour
	International Trade Theory
	Factor Market Assumptions
	Savings, Investment, and Capital Allocation
	Land Use and Resource Constraints
	Comparative-Static and Dynamic Analysis
	Calibration and Empirical Consistency
	Modelling livestock in MAGNET

	Decline in traits due to climate change
	Projection of temperature and humidity in 2050
	Decline in traits due to one unit of THI

	Improvement projections
	Changes of indicators in each country

