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Project outcomes
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Research Questions

1. In each country, what would be the net impact on jobs during the 

transition from today’s situation to a 2050 world consistent with 

the Paris Agreement objectives?

2. How many of today’s jobs, in which countries and sectors, are at 

risk of becoming stranded during the transition to net zero 

emissions?

3. How many jobs, in which countries and sectors, could be created by 

2050 during the transition to net zero emissions?

Focus on 20 Latin American and Caribbean countries
4



Decarbonization policies relevant for 
Latin America and the Caribbean

• Energy transition
• Increased energy efficiency
• Increased deployment of renewable energy technologies

• Agriculture and land-use
• Dietary changes: Eating less / no meat
• Changing technology in agriculture: extensive/intensive
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https://www.smart-energy.com/wp-
content/uploads/2018/09/renewable.jpg
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Given a set of Exogenous Uncertainties X

• Population
• GDP per capita
• Food & energy per capita

• Labour productivity growth
• Exports 

Considering different Policy Levers L available
for reducing carbon emissions

• Changes in behaviour
• Dietary changes

• Energy consumption

• Investment in energy efficiency & 

renewable energy technologies

• Changes in technology
• Agricultural production

• Energy efficiency & Electricity mix

• Transport (EV, biofuels)

• Industrial processes
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'What-if' scenarios using XLRM method*

High, medium, and low
growth rates

High, 
medium, and 

low
sustainabiliy

efforts

~ 100 Scenarios 



Modelling Relationships R using
input-output (IO) analysis

Measuring the impact on different Metrics M

• Employment

by gender (and skills)

• GHG emissions

CO2, N2O, CH4, deforestation

• Value added

Wages, Profit, Taxes
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'What-if' scenarios using XLRM method
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Limitations:

• Static input-output analysis
• No factor constraints
• No dynamic adjustments to constraints or 

changes in prices
Is there actually enough land to produce the biomass? Are 
hydroelectricity capacities available to satisfy the demand?
The analysis can show that there might be gaps in what is 
necessary and what is possible!

• Underlying data of economic structure
• Level of aggregation 

Approximation methods, if data is not detailed enough

• Uncertainties in data due to compilation 
methods

Data has widely been used in economic modelling, i.a. by 
OECD Trade and Agriculature Directorate

Pros:

• Input-output analysis is state-of-the art 
for macro-economic value chain and 
impact analysis

• Consistent framework for simultaneous 
assessment of changes in consumption 
behaviour and production technology

• Consideration of all indirect supply 
chain effects 

• Empirically based

• Uncertainty analysis through XLRM

• Methodology can also be applied to 
other countries and regions
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Pros and cons of the combined IO-XLRM approach



About 100 Scenarios = 
combinations of uncertainties X & levers L
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Uncertainties X: high, medium and low growth rates
Levers L: high, medium and low (direct) sustainability

Variable Description X/L B
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GDPCgr GDP per capita growth X MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMedium

EXPgr Export growth X MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumLow High High Low MediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMediumMedium

CO2intPercCO2/fossil fuel intensity as pecent change L Low Low Low Low Low MediumMediumMediumMediumMediumHigh High High High High High High High High High Low Low Low Low Low High High High High High MediumMediumMediumMediumMediumLow MediumHigh High Low High MediumMediumMediumMediumMediumHigh MediumMediumMediumMedium

ElShare Electricity shares L Low Low Low Low Low MediumMediumMediumMediumMediumHigh High High High High High High High High High Low Low Low Low Low High High High High High MediumMediumMediumMediumMediumLow MediumHigh High Low High MediumLow High MediumMediumMediumHigh MediumMediumHigh

EV_Share Share of Evs and reduction in fuels L Low Low Low Low Low MediumMediumMediumMediumMediumHigh High High High High High High High High High Low Low Low Low Low High High High High High MediumMediumMediumMediumMediumLow MediumHigh High Low High MediumHigh Low MediumMediumMediumMediumMediumMediumHigh

Biofuel_replBiofuels replacing oil in refinery L Low Low Low Low Low MediumMediumMediumMediumMediumHigh High High High High High High High High High Low Low Low Low Low High High High High High MediumMediumMediumMediumMediumLow MediumHigh High Low High MediumMediumMediumHigh High MediumMediumMediumMediumHigh

Diets Dietary shares Processed food technology L Low Low Low Low Low MediumMediumMediumMediumMediumHigh High High High High Low Low Low Low Low High High High High High MediumMediumMediumMediumMediumHigh High High High High Low MediumHigh Low High MediumHigh MediumMediumHigh High MediumMediumMediumMediumMedium
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RQ1: In each country, what would be the net impact on 
jobs during the transition from today’s situation to a 2050 
world consistent with the Paris Agreement objectives?

Uncertainties

Levers

Low growth
unsustainable
scenarios
have higher
emissions than
high growth high
sustainability
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Latin America and the Caribbean (aggregate of 20 countries)
Employment and GHG emissions in different scenarios in 2050 

It is possible to increase
employment opportunities with
increasing population and wealth, 
without higher emissions

Differences in emissions
are large, while differences
in employment are small

*Business-as-usual

In absolute terms, including 2014 data

2014
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RQ1: In each country, what would be the net impact on 
jobs during the transition from today’s situation to a 2050 
world consistent with the Paris Agreement objectives?

Employment and GHG emissions 
in 2050 relative to medium 
decarbonization efforts 
= mixed diet and mixed energy
for 20 Latin American and 
Caribbean countries

More sustainable consumption
and production patterns result
in lower emissions and higher
employment

h
ig

h
er

lo
w

e
r

lower higher

Unsustainable consumption and 
production patterns result in higher

emissions and lower employment

Brazil ParaguayArgentina
Peru

Paraguay

Dom Rep

Chile

Brazil



RQ 2 & 3: Sector specific results

RQ2: How many of today’s jobs, in which countries and 

sectors, are at risk of becoming stranded during the 

transition to net zero emissions?

RQ3: How many jobs, in which countries and sectors, could 

be created by 2050 during the transition to net zero 

emissions?

13
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GHG emissions, employment and value-added shares by 
industry in 2014 for aggregated industries in Brazil

Fossil fuel mining and fossil 
electricity production have 

a very low share in total 
employment, 

Animal-based agriculture
has by far the largest share

in emissions, 

~11 million persons ~ 11 million persons ~ 70 million persons

6 million 
persons

0.4 million persons

while plant-based
agriculture employs

significantly more people

but a very high share in emissions
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RQ 2 & 3: How many jobs, in which countries and sectors, are at risk of 
becoming stranded / could be created during the transition to net zero 
emissions?

Employment
effects are largest
in agriculture and 
food production in 
absolute terms

Employment in 
mining and utility
industries is 
relatively low
compared to 
agriculture and 
services

Positive
• Plant-based food + 

upstream
• Renewable energy

technologies

Negative
• Meat-based food + 

upstream
• Fossil energy

Direct & 
supply chain effects



RQ2: How many of today’s jobs, in which countries 

and sectors, are at risk of becoming stranded

during the transition to net zero emissions?

• Identification of regions, 

industries and population 

groups at risk 

• Design of flanking measures to 

minimize negative impacts, e.g. 

which other industries can be 

settled in the effected region?

RQ3: How many jobs, in which countries and 

sectors, could be created by 2050 during the 

transition to net zero emissions?

• Identification of regions and 

industries that are growing

• Skills and occupations demand

• Education & retraining of

workforce

• Infrastructure investments
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Project results & policy implications



Disclaimer/Limitations

• The longer in the future, the less certain are the results, especially considering that
there might be large changes in economic structure (digitalization, Industry 4.0, 
circular economy transition) and international trade that we do not consider. 

• As the analysis with respect to uncertainties showed, both employment and 
emissions strongly depend on the absolute size of the economy, small differences
in annual growth rates, can result in big differences in levels 30 years from now.

• We advice to use the results in a qualitative way to indicate direction and scale of
the impacts, but not exact numbers, s.a. number of jobs created/lost to the last 
digit.

• We show the effect in a year (flow), not the cumulative effect on emissions and 
employment (stock).
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Teknologi for et bedre samfunn


