
Post-Covid recovery and renewable energy – a model based
agenda

Dr. Ulrike Lehr, Dr. Rabia Ferroukhi, Bishal Parajuli
1



2

Overview

» Established in 2011

» Headquarters in Masdar City, Abu Dhabi, UAE

» IRENA Innovation and Technology Centre – Bonn, Germany

» Permanent Observer to the United Nations – New York, USA

Mandate  
To promote the widespread adoption and sustainable use of
all forms of renewable energy worldwide
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IRENA Building

• 50% less water is used than typical buildings in Abu Dhabi

• 75% of hot water demand is supplied by solar water heaters

• 75% of the energy released is recovered by the air conditioning system

• Up to 95% of energy generated from lowering elevators is harnessed and reused
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Global Renewables Outlook outlines options to cut 
energy-related CO2 emissions to 2050



Informed decision making for resilient economies and 
societies 

• A true and complete assessment of the transition 
includes both the energy sector and the 
socioeconomic system, and their interlinkages.

• IRENA has undertaken a holistic approach that links 
the energy system and the economies within a single 
and consistent quantitative framework, and analyses 
variables such as GDP, employment and welfare.



Combination of IRENA scenarios and economic modeling

Results are 
economic 
indicators, 

GDP, jobs, and 
explicitely 
modelled 
welfare



Our approach 

» Econometric Energy-Environment-Economy Model 
 E3ME is at the core of the macroeconometric modelling framework

 Global in scope, with 53 countries/regions defined explicitly and linked by trade equations
 ‘Post-Keynesian’ in approach
 Time series of historical data
 Behavioural equations econometrically estimated
 SNAB as accounting schemes

 Input-output core
 43 sectors
 IO tables for all regions that are single countries (that’s 59 out of 70 regions)

» IRENA’s input:
 Policy baskets
 Technical information on input coefficients
 Welfare index
 Trade aspects (forthcoming)

References:
• European Commission Impact 

Assessments of the 2030 
climate and energy framework 
and the Energy Efficiency 
Directives

• an economic and employment 
evaluation of the EU’s Energy 
Roadmap 2050

• macroeconomic modelling for 
the Roadmap to a Resource 
Efficient Europe

• development of a state level or 
regional macroeconomic 
models to assess renewables 
policy (e.g., Latin America and 
India)



Benefits of the selected modeling approach

» Data driven, empirically supported, international data sources, but when possible national 
sources

» Data are 
 informing the model of the base starting position
 informing the model’s behavioural parameters

» E3ME uses time series over 1970-2020/2019
 National Accounts variables, disaggregated by sector, in constant and current price 

base
 bilateral trade between each region (by sector)
 energy balances (24 fuels, 23 sectors)
 emissions (GHGs, other local pollutants)

» No enforced equilibrium
» Allows for inefficiency, lock-in technology and rigidities



RESULTS - SHORT TERM



The global pandemic – the need to build forward better

11

ADBI Working Paper 1239 Huang and Saxena Abstract The COVID-19 
pandemic is imposing economic and broader development challenges as never 

before. Policy lessons from Asia and the Pacific’s past experience in dealing 
with shocks show that focusing on economic growth alone is not enough. 

Rising inequality and environmental challenges increased the region’s 
vulnerabilities. The post-pandemic recovery in Asia and the Pacific should 

place the 2030 Agenda for Sustainable Development at the center. In addition 
to using the traditional macroeconomic policies, governments should 

deliberately increase public investments in the Sustainable Development 
Goals, reduce inequalities, provide decent work, and green the economic 

activities and financial systems. New technologies and sustainable financing 
could facilitate the process. All stakeholders, including governments, 

businesses, and the general public, need to play their integral role to “build 
forward better”. Keywords: economic resilience, post-COVID-19 recovery, 

sustainable development, green recovery, macroeconomics JEL Classification: 
E3, E61, E70, H5, N15, O11, O15, O20, P46, Q48



Short term investment needs



Short-term employment and GDP benefits
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Investment needs and socio-economic gains 2020-2030
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An additional 19 million energy transition-related 
jobs in 2030 globally 

+ 1.3% GDP per 
year 2020 – 2030 
compared to PES

Cumulative clean energy investments between 
2019-2030 in the TES (USD2019 trillion)



Long term investment needs



More investment now!

• Investment needs to start immediately
• More front-loaded scenario
• International cooperation should be strengthened  - in the model leads to a better distribution of gains and more equity
• International climate funds should address just transition.

• First implementations of of these suggestions in the forthcoming report



Globally higher economic performance, but countries and regions differ

GDP is on a higher trajectory 
under an ambitious energy 
transition

Globally, more jobs across all 
sectors of the economy 

Welfare is on a higher level, 
reflecting better health and more 
equity



Employment along several important renewable value chains

Policy makers need to recognise how many renewable energy jobs can be created along each segment of the value 
chain, so they can design green recovery programmes that maximise regional and national value creation. 



Key policy measures needed to support a just and 
resilient transition
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www.irena.org

www.twitter.com/irena

www.facebook.com/irena.org

www.instagram.com/irenaimages

www.flickr.com/photos/irenaimages

www.youtube.com/user/irenaorg

Copyright © IRENA 2019
Unless otherwise indicated, material in this slide deck may be used freely, shared or reprinted, so long as IRENA is acknowledged as the source.

To know more about the Global Energy Transformation, this and other IRENA publications are available for 
download from www.irena.org/publications

For further information or to provide feedback, please contact IRENA at info@irena.org
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Solar PV and wind will lead the way in the power 
sector



Renewable energy jobs in 2050, and by segment of the 
value chains
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Long term employment and growth benefits, 2050
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+ 13.3
Million 

jobs
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