Jobs generated from green energy transition alleviate persistent unemployment. 
Ram, et al,2019, ("Job creation during the global energy transition towards 100% renewable power system by 2050," Science Direct, https://sci-hub.ru/https://doi.org/10.1016/j.techfore.)
North America is comprised of the major economic centres of the world, the USA, Canada and a rapidly emerging economy in Mexico, with a 19% share of global GDP (IMF, 2017), and is one of the largest energy consumption centres across the world, with total electricity consumption of around 5284 TWh in 2015. This is estimated to rise to 7069 TWh by 2050, mainly driven by the rapid growth of Mexico as well as stable electricity demands from the USA and Canada (IEA, 2016; Aghahosseini et al., 2017). Renewable energy has been on the rise in the recent years across all the 3 countries. By the end of 2017, the USA had installed capacities of 91 GW of wind and 52 GW of solar in its power mix. There has been a steady rise in the share of renewable power generation in Canada and the latest power generation auctions in Mexico yielded some of the lowest bids, with an average in the range of 17–18 €/MWh (Bellini, 2017; Rabson, 2017). Mexico has set a target of at least 35% of total electricity generation by 2024 to be from renewable energy sources (REN21, 2017). The trend is set to continue in the USA and Canada too, and a combination of wind, solar PV, hydropower and battery storage are seen as the most economical power generation sources by 2050 (Ram et al., 2017a). Similarly, solar PV (1.62 million jobs in 2025) along with wind (762 thousand jobs in 2025) emerge to be the dominant job creating sectors during the transition period as shown in Fig. 10. Additionally, hydropower (180 thousand jobs by 2050) and bioenergy (180 thousand jobs by 2050) create a stable share of jobs through the transition period. Storage led by batteries begin to create jobs from 2025 onwards with a stable share until 2050 with 330 thousand jobs in the battery sector. Whereas, coal and gas power generation associated jobs are seen to decline rapidly. Overall, jobs are set to increase from around 1.8 million in 2015 to nearly 3.8 million, with the rapid ramp up in installations up to 2025 and then a steady decline towards nearly 2.7 million by 2050. The category-wise distribution of jobs in North America during the transition period is shown in Fig. 10. Manufacturing, construction and installation of renewable energy technologies create a significant share of jobs enabling the rapid ramp up of capacity until 2030, beyond this period there are stable number of jobs created in these sectors up to 2050. Furthermore, manufacturing includes both for local use as well as for exports to the other regions as indicated by Table A3 in the Appendix. The share of manufacturing jobs along with a marginal share of exports initially rise up to 2025 (21% and 1% of total jobs respectively), beyond which they decline. As manufacturing is predominantly to cater to the local power markets across North America with domestic manufacturing having a share of 11% of total jobs by 2050 and only 4 thousand jobs for exports. Fuel jobs continue to decline through the transition period reaching just 2% of total jobs by 2050, as capacities of conventional power plants continue to decline. On the contrary, operation and maintenance jobs continue to grow through the transition period and become the major job creating segment by 2050 with 64% of total jobs. As operation and maintenance jobs last through the lifetime of power plants, they offer relatively stable long-term job prospects. This has the potential to create a positive effect in many parts of the USA that suffer from persistent unemployment (U.S. Bureau of Labor Statistics, 2018). The electricity demand specific jobs initially increase from 339 jobs/TWhel in 2015 to 666 jobs/TWhel in 2025 with the rapid ramp up in renewable energy installations. Beyond 2025, it declines steadily to 374 jobs/TWhel by 2050 as highlighted in Fig. 10.
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