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Abstract
This article considers the condition of the labour market in the sector of renewable energy, the employment and
prospects of its development in each RES sector over the countries, the dynamics of employment growth in the RES,
including large hydropower are presented. The energy sector affects the dynamics and sustainability of the economy
as a whole, affecting all its areas from job creation to resource efficiency and the environment. Accelerating the
implementation of RES will give an impetus for economic growth, will create new workplaces, improve people's
welfare and contribute to the making climate protection in the long term. Doubling the share of RES will increase
direct and indirect employment in the sector by 2030. The number of workplaces in the sphere of RES will grow in
all technological areas, however, to persist a high concentration of workplaces in those areas where today the highest
labour employment is observed, namely, bioengineering, hydropower, and solar energy. Throughout all production
and marketing chain of RES, the majority of workplaces will be provided due to supply of fuel, production of
installations and the equipment. The new workplaces appearing in the process of further development of RES offset

and will block losses of workplaces in the field of fossil power.

Key words: renewable energy, “green” economy, employment, labour market, energy efficiency, energy saving,
climate protection.

Jobs are a crucial factor in the development of the economy and society. They not only provide
people with livelihoods and improve well-being but also serve as an instrument for solving broader
social problems — poverty reduction, social cohesion, skills development, gender equality and stability
in post-conflict communities. Therefore, the creation of employment opportunities is a necessary and
priority component of sustainable low-carbon development, the so-called “green” growth.

The energy sector affects the dynamics and sustainability of the economy as a whole, affecting all
its areas — from job creation to resource efficiency and the environment.

Renewable energy sources (RES) create jobs 12 times faster than other sectors of the economy.
According to a new report published by the Environmental Protection Fund, the number of jobs in
solar and wind energy is increasing by about 20% per year. Since 2012, when 7.14 million people
worked in the field of renewable energy, the number of jobs in the green energy sector has grown by
almost 4 million [1].

Accelerating the introduction of renewable energy will give an impetus to economic growth,
create new jobs, increase the well-being of people and contribute to the long-term climate preservation.

Doubling the share of renewable energy will increase direct and indirect employment in the sector
to 24.4 million people by 2030. The number of jobs in the field of renewable energy will increase in all
technological areas. In contrast, a high concentration of jobs will remain in those areas in which there
is the highest employment today, namely bioengineering, hydropower and solar energy. Throughout
the entire renewable energy production and household chain, most jobs will be provided through the
supply of fuel (raw materials for bioenergy), the production of plants and equipment [1].

New jobs that appear as RES develops further compensate for and cover up job losses in the field
of fossil energy sources. However, the macroeconomic benefits of green jobs depend on goals for
the short and long term. The developing renewable energy and energy efficiency sector are typically
distinguished by the greater complexity and broader use of manual labour (at the stage of production
of components, installation and maintenance of facilities) than is required for the extraction and
transportation of fuel in a more automated and capital-intensive fossil industry. For example, a
photovoltaic panel creates at least twice as many new jobs per unit of energy generated compared to
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technologies that use coal and natural gas. As a result, the replacement of technologies that use fossil
fuels with RES can lead to the creation of more jobs.

Meanwhile, according to the International Labor Organization, in order to make up for the loss
of jobs caused by the economic crisis that began in 2008, 280 million additional jobs were created in
the world by 2019.

In 2016, the renewable energy sector supported direct and indirect employment of about 8.3 million
people, which means an increase of 1.1% compared to 2015. Given the employment in the sector of
large hydropower plants, this figure in 2018 reaches 11 million jobs [2]. Employment dynamics in the
renewable energy sector, including large hydropower for 2014-2018 presented in Figure 1.
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Figure 1 — Employment in the renewable energy sector from 2014 to 2018, million people
Note — Compiled by the authors based on the source [3].

The International Renewable Energy Agency (IRENA) notes that 62% of the sector’s employees
are located in Asia; in particular, active growth was recorded in Malaysia and Thailand. Whereas in
Europe these are not the best of times, due to competition from Asian, primarily Chinese, manufacturing
companies.

China is the largest employer in the renewable energy sector, employing 3.64 million people.
Only one sector of the solar energy sector employs 1.6 million people, 80% of whom work in the
field of industrial production, which makes up 70% of the total world production. Brazil, the second-
largest employer, employs 1 million people, mainly in liquid biofuels, due to the need for labour for
the production of raw materials. In the US, employment in the solar energy sector grew 17 times
faster than the overall economy. In this country, the production of solar, wind and bioenergy provides
more than 0.7 million jobs. In India, nearly 0.5 million people work in the field of renewable energy.
Indonesia employed 223,000 people, Bangladesh — 129,000 jobs, mainly in the field of autonomous
solar-powered systems. In the EU countries, 1.2 million people work in the field of renewable energy,
with Germany and France providing the most jobs [1]. Installation and manufacturing of equipment
continue to move to the Asia-Pacific region, in particular to Malaysia and Thailand, which has become
a global centre for the production of solar photovoltaic cells.

Employment measurement trends vary with renewable energy technology. The most substantial
employment is observed in the field of solar energy — in 2018, more than 3 million people worked
here. It was made possible thanks to the increased production of less costly energy using solar
photovoltaic panels, which increased the number of people working on such panels around the world.
Also, solar photovoltaic panels are even more widely used, as they offer a cheaper way to make energy
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more affordable. The sale and installation of panels, service is easy to organize in one place, while
creating new jobs. The second-largest employer is the liquid biofuel sector, which has 1.8 million
jobs worldwide, despite the growing mechanization of the raw material production process in major
producing countries such as Brazil.

Employment in the renewable energy sector will continue to grow in line with national and global
goals for the introduction of renewable energy sources and the reduction of greenhouse gas emissions.

Investing in forest conservation and restoration could increase formal employment by 20% by
2050. Concerning transport, increasing energy efficiency in all modes of transport and moving from
private transport to public or non-motor transport would additionally increase employment by about
10%. Also, investments in improving energy efficiency in buildings and structures could create only
2-3.5 million additional jobs in Europe and the USA. If we take into account the need for new buildings
(public facilities, hospitals, schools, etc.) that exists in developing countries, then this potential will
turn out to be much more significant.

Employment in waste management and disposal will grow due to the increase in waste due to
population and income growth. However, there are significant problems in this sector due to the lack
of decent jobs. Recycling in all its forms already employs 12 million people in only three countries
(Brazil, China and the United States). Sorting and processing of utilized materials provide ten times
more jobs per ton than landfill or incineration.

In green investment scenarios, the projected job growth in the waste management industry is
increasing by 10% compared to current trends. However, there is something more important than
the additional employment potential in the field of waste management, reuse and disposal, namely
the possibility and even the need to improve jobs in this sector. In order for jobs to be truly “green,”
they must meet the requirements of decent work, including by criteria such as a salary of at least
the subsistence level, elimination of child labour, labour protection and safety, social security and
the freedom to create associations. Improving jobs is desirable and necessary for both social and
environmental reasons.

Waste management and disposal in Brazil are handled by more than 500 thousand people, most
of whom are individual waste collectors who do not have an official job, with low and precarious
incomes and poor working conditions. At the initiative of local authorities, approximately 60 thousand
workers engaged in recycling were united in cooperatives or associations and have official jobs and
employment contracts. Their income is two times higher than the income of individual waste collectors,
and their families are no longer in poverty [4].

The widespread introduction and production of RES-based equipment will allow China to maintain
its leading position in the world in terms of employment in the field of renewable energy. Significant
growth in employment is expected in India, as this country has planned to increase the number of solar
photovoltaic panels used and increase wind power utilization. It is assumed that in order to achieve
the goal of generating 100 GW of solar energy alone, 1.1 million jobs will be required. Brazil will
remain a principal employer, providing the majority of jobs in the sector of collecting and processing
raw materials for bioenergy.

US employment will also increase as jobs appear in the bioenergy sector and the solar and wind
energy sectors. A 2009 study, Clean Energy — Green Jobs, by a reputable US organization, the Union
of Concerned Scientists (UCS), showed that if by 2025 25% of the energy in the US is generated from
renewable energy sources, renewable energy could create three times as many jobs as a hydrocarbon
with the same generation volume, providing 202 thousand additional jobs and increasing income by $
9.9 billion and GDP by $ 7.3 billion.

It is expected that one of the largest employers in the field of renewable energy will be Mexico,
which, with the help of renewable energy, intends to produce 50% of the energy by 2050.

The transition to a green economy, by its very definition, involves a particular restructuring of the
economy, and special measures may be required to ensure that this transition goes smoothly for the
workers it touches. Some sectors will require assistance in moving workers to new jobs. For example,
in Germany, the renewable electricity industry is experiencing a shortage of skilled workers. The lack
of skilled workers is felt in almost all sub-sectors of the energy sector, especially in hydropower and
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the energy use of biogas and biomass. No less acute shortage of personnel is observed in engineering
for the needs of renewable energy; especially lacking engineers, operators and maintenance specialists,
as well as enterprise managers.

Solving this problem requires systematic access of all sectors of society to education and practical
training in relevant fields, including engineering, technology, economics, science, environmental
management, financial, business and commerce. A plan of professional, as well as school or university
training, should be adequately developed and cover renewable energy technologies, issues of
sustainability and climate change. Vocational training programs can also provide an opportunity to
acquire a speciality and take advantage of the growing labour market in the field of renewable energy.
The careful development of certified specialities and the classification of trained personnel, based on
the level of competence and preparedness, is required.

In order to satisfy the demand for qualified specialists, efforts and measures should be aimed at
developing specialities through strategic planning. Planning, which combines education and training
principles in the framework of the national strategy for renewable energy, has proved its worth. National
plans for renewable energy development strategies can include support policies that integrate renewable
energy into the curriculum of technical and service disciplines, develop educational institutions and
training centres, and provide appropriate financial support. This policy should be implemented along
with the continuous interaction of industry with those responsible for the formation and implementation
of policies in the energy and education sectors. Besides, scientific and technological developments are
needed in order to stimulate technological breakthroughs, improve goods and services, and increase
the applicability of the technology in local conditions. It can accelerate the implementation, reduce
prices and serve as a solution to the specific goals of many countries of our planet.

A “green” economy is replacing fossil fuels with clean energy and low-carbon technologies,
reducing climate impact while creating decent jobs and reducing import dependence in several
countries. New technologies that contribute to energy and resource efficiency open up opportunities
for growth in new directions, offsetting the loss of jobs in the brown economy. Increasing resource
efficiency — the efficiency of use of both electricity and raw materials — is manifested everywhere,
including in improving the waste management system, enhancing the role of public transport, green
building and reducing the amount of food waste throughout the food production and consumption
chain.
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Anjgarna

Makanaia KaJIblHa KeJeTiH SHeprust Ke3lepi cajachlHIarbl eHOCK HapbIFBIHBIH JKarJaibl KapacThIPBULIBL
JKyMmpIcTieH KaMTy >KoHE OHBIH JaMy TepcrekTtuBamapsl opoip KOK cexkropsinma mMemuiekerrep OoibIHINIA Tal-
naHapl. Ipi cy sHeprusichlH Koca ecenterenzae, JKOK CeKTOpbIHIAFbI KYMBICIICH KAMTYBIHBIH ©CY THHAMHKACHI
KOpCeTiIi. DHEPreTHKaIbIK CEKTOpP YKOHOMUKAHBIH AMHAMUKACHIHA JKOHE TYPaKThUIBIFBIHA TYTacTail acep ere-
i, )KYMBIC OPBIHJIApBIH KYpyJaH Oacrar >oHE pecypc THIMIUIIT MEH KOpIlaraH OpTara JICHiH OHBIH OapibIK
cananapbiH Kozraiinel. XKOK eHrisyai sxenennery S5KOHOMHKAJIBIK 6CyiHe TYPTKi O0iazpl, KaHa )KYMbIC OPBIHAAPIBI
KypyFa MYMKIHZIK Oepeni, azaMIapablH dI-ayKaTblH apTTHIPAIB! )KOHE Y3aK Mep3iMJIi MepCIeKTHBaaa KIMMAaTTHIH
cakTaixybslHa o3 yneciH kKocamsl. 2030 x. xapait KOK yriecin exi eceneHy Tikeneil jkoHEe XaHaMa KYMBICIICH
KaMTybl keOeireni. JKaHapThUIaThIH SHEPreTHKA CallaChIHA )KYMbIC OPBIHIAPBIHBIH CaHbI OapIIbIK TEXHOIOTHSLIBIK

115



«Typan» yHuBepcUTETIHIH Xa0aplIbIChl» FRUTBIMU >kypHaIb! 2020 x. Ne 2(86)

cayiajapja apTajibl, aJl >KYMBIC OPBIHIAPBIHBIH KOII IIOFBIPIIAHYbI OYTIHIIC €H KOIl )KYMBICIICH KaMTBUIFaH cajiajiap/a,
aTam aiTKaHIa OMOWHKEHEePHs, THIPOIHEPTeTHKA KOHE KYH dHepreTHKachiHIa cakranansl. JKOK eHmipicTik Ti30eri
OOHMBIHIIA KONTETCH KYMBICTAP OTHIH JKETKi3y, OCIMIIK OHIIpici MEH >KaOIBIKTaphl apKBUTBI KAMTAMACHI3 €TLIeIi.
JKOK opi kapait ;aMybIHBIH apKachlHAA Maiifia OoiFaH KaHa KYMBIC OPBIHAAP Ka30a SHEPTHSCH CalachHIA )KYMBIC
OPBIHIAAPBIHBIH KICKAPYBIH OTEH/I1 )KOHE OPHBIH TOITHIPAJIbI.

Tipex cesaep: >KaHAPTBUIATBIH SHEPTUsl KO3JEPl, «KAChUD» HKOHOMHKA, JKYMBICIIEH KaMTy, €HOEK HapbIFbl,
SHEPTHsl THIMIUIIT], SHEPTUS YHEM/IEY, KIIMMATThl CaKTay.

AHHOTALUSA

B crarhe paccMOTPEHO COCTOSIHHE PBIHKA Tpyaa B chepe BO3OOHOBIAEMBIX HCTOYHUKOB Heprun (BUD), mpo-
aQHAJIM3UPOBAHBI 3aHITOCTH M MEPCIEKTUBBI €€ Pa3BUTHS B KoM cekrope BUD mo crpanam, mpejacraBieHa Ju-
HaMHUKa pOCTa 3aHATOCTH B cekTope BUD, BKiltoYask KPYNHYIO THAPOIHEPTHIO. DHEPTETUUECKUN CEKTOP BIMSET HA
JMUHAMUKY ¥ YCTOHYHUBOCTH SKOHOMUKH B IIEJIOM, 3aTparuBas Bce ee chepbl, HaunHas OT CO3JaHus pabodmx MECT U
3aKaH4YMBasA pecypcod(h(HeKTHBHOCTHIO H OKpYIKAIOIIEH cpemoid. YckopeHue BHeaApeHns BUD macT TOT90K S5KOHOMH-
YECKOMY POCTY, TIO3BOJIUT CO3aTh HOBBIE paboune MecTa, TOBBICHTH OJIarOCOCTOSHHE JIFOJCH M BHECET CBOW BKIIAL
B JIEJIO COXpaHEHUS KIIMMaTa B JOJITOCPOYHON MEepCIeKTHRE. YaBoeHue g0 BUD yBenTuduT nNpsmMyro U KOCBEHHYO
3aHATOCTh B cekTope kK 2030 r. KonnuectBo padounx mMect B cepe BID BrIpacTeT BO BceX TEXHOIOTHYCSCKHUX 001ac-
TSAX, TIPU OTOM COXPAHHUTCS BBICOKASI KOHIICHTPALUs pa00YMX MECT B TEX 00JIACTAX, B KOTOPBIX CETOJIHs HAOIFOIaeTCs
HauOOIbIIasT TPYIOBast 3aHITOCTh, 2 IMEHHO BOMOWH)KCHEPHOW, THIPOIHEPTETHKE M CONHEYHOW SHepreTuke. Ha
MIPOTSDKEHHUN BCEH MPON3BOICTBEHHO-COBITOBOM TeTToukn B 60ompmmHCTBO pabodnx MecT OyzmeT oOecneunBaThCs
3a CYeT MMOCTABOK TOIUIMBA, MPOM3BOACTBA YCTAHOBOK M 00opymoBaHus. HoBeie paboure MecTa, TMOSBISIONIHECS 110
Mepe AanbpHeiero passutus BUD, KOMICHCHPYIOT U MEPEKPOIOT MOTEPH pabouuX MECT B 00JACTH HMCKOIIAeMOi
SHEPTeTHKH.

KiroueBsle ciioBa: BO300OHOBIsIEMAs OHEPrusl, «3€JICHas» 3KOHOMUKA, 3aHATOCTb, PbIHOK TPY/a, 3H€pr03(b(1)€l(-
THBHOCTB, 3Heproc6epe>1<eHMe, COXpPAaHCHHUC KJIMMATa.
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