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South, while providing little discussion of the internal socioeconomic structures within
countries in the Global South. This article uses China as a case study to show that
without addressing the issue of domestic informality, the potential benefits of a Global
Green New Deal are less likely to be fully realised in the Global South. We use the
Input-Output method and our originally constructed data on formal and informal
employment to calculate the informal employment share in two exemplary renewable
energy sectors: solar and wind. We find that more than half of the jobs created in the
solar and wind energy sectors, with a given level of spending, will be in the informal
economy, and hence are associated with low wages and little social welfare protection.
The results imply that, without addressing informality, both renewable energy sectors
perpetuate the informal structure in the broader economy. We also question the
capitalist nature of ‘green jobs’ created by the Green New Deal. Based on the results,
we call for a more organic integration of a Global South perspective in the studies of a
Global Green New Deal.
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Introduction

The current pandemic-induced economic crisis has revived the interest in a Global Green
New Deal (Global GND), which was first proposed as a solution to the 2008—-2009 global
economic recession. Due to the similarity between the current global economic recession
and the post-2008 recession, and the worry that the pandemic and its ensuing recovery
will transform into an ecological crisis, the idea of using a Global GND to promote eco-
nomic growth, generate employment and combat the threat posed by climate change has
become increasingly appealing.

Acknowledging the unique challenges faced by the poor, the current Global GND
proposals include poverty reduction as one of the top priorities (Barbier, 2010). Most
proposed mechanisms that speak to this aim can be boiled down to finance and technol-
ogy transfers from the Global North to the Global South. These proposals, unfortunately,
give insufficient consideration to the internal socioeconomic structure within the Global
South countries and the unequal global division of labour, both of which could render
those finance and technology transfer solutions inadequate. What is lacking is the
acknowledgement that when capital enters the Global South, as it is capable of doing
conveniently under global neoliberalism, it immediately seeks a way to take advantage
of domestic economic structures to secure profits at the cost of labour; informality is one
of the most salient examples of this.

This article uses China as a case study to show that without addressing the issue of
informality, the potential benefits of a Global GND are less likely to be fully realised in
the Global South. Although China is a major investor in green technologies both domes-
tically and internationally, it still is part of the Global South.! Hence, we use China as an
example in which a GND may not reach its full ecological and economic potentials,
despite its massive financial and technological capacity to build a green economy.
Specifically, we use the Input-Output (I-O) method and our originally constructed data
on formal and informal employment to calculate the informal employment share in two
exemplary renewable energy sectors: solar and wind. We find that more than half of the
jobs created in the solar and wind energy sectors, with a given level of spending, will be
in the informal economy, and hence are associated with low wages and little social wel-
fare protection. The results imply that, without addressing informality, both sectors per-
petuate the informal structure in the broader economy.

This article proceeds as follows. In section ‘The Global GND and the Global South’,
we critically review the Global GND literature and note the absence of a Global South
perspective. Section ‘Informal employment in the economy’ provides a description of the
meaning of informal employment in the context of China. We also calculate the informal
share in the economy. Section ‘Informal employment in the renewable energy sectors’
calculates the informal share in the wind and solar sectors in particular and shows that
the informal structure will persist in the green sectors. Section ‘Are green jobs good
jobs?’ discusses the results and concludes the article.

The Global GND and the Global South

In this section, we first detail the main points made in the Global GND literature. We will
focus on the Global GND proposals that mainly target Global South countries. Then we
will present our critiques from a Global South perspective.
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Table 1. Working-hour and job losses by world and regions.

Region 2020 Quarter | 2020 Quarter 2
Number of full-  Percentage Number of full-  Percentage
time equivalent  working-hour time equivalent  working-hour
jobs (millions) lost (%) jobs (millions) lost (%)
World 185 5.4 480 14.0
Northern Africa 2 2.5 11 15.5
Sub-Saharan Africa 9 2.4 43 1.4
Latin America and the 10 3.6 55 20.0
Caribbean
Northern America 3 1.8 25 15.3
Arab States 2 3.1 10 13.2
Eastern Asia 115 1.6 100 10.4
Southeastern Asia and the 7 2.1 44 12.6
Pacific
Southern Asia 26 34 135 17.9
Northern, Southern and 8 4.2 29 15.7
Western Europe
Eastern Europe 3 2.6 15 1.6
Central and Western Asia 2 2.7 10 13.6

Source: ILO (2020).
ILO: International Labour Organization.
A full-time equivalent job is defined as 40 hours per week.

The relevance of Global GND in the current crisis

The concept of the Global GND can be traced back to the 2007-2008 global financial
crisis and the ensuing global economic recession. As the capitalist world economy faced
the worst unemployment spike, negative economic growth and financial market crash
since the emergence of neoliberalism, the United Nations Environment Programme com-
missioned a report that was aimed at reshaping the post-recession economy in a way that
would achieve not only economic prosperity but also environmental sustainability and
poverty eradication (Barbier, 2010). The proposals contained in the report as a whole
constitute the ‘Global Green New Deal’.

More than a decade later, the world economy is caught in a similar situation. The coro-
navirus disease, which first emerged in China as an exogenous shock in late 2019 and
early 2020, is causing a series of negative economic effects that greatly resemble the
aftermath of the 2007-2008 financial crisis. Such effects include disruptions in global
production and trade, collapse of the global financial system and commodity markets,
widespread layoffs and social unrests. The International Labour Organization (ILO, 2020)
estimated that, in the first quarter of 2020, the world lost 185 million full-time equivalent
jobs, or 5.4% of total working hours, and in the second quarter, the world lost 480 million
full-time equivalent jobs (defined as 40 hours per week), or 14% of total working hours.

At the same time, a host of countries in the Global South are experiencing much
worse job losses than the rest of the world. As is shown in Table 1, during the second
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quarter of 2020, Northern African countries lost 15.5% of their total working hours; the
Latin American and the Caribbean countries lost 20%; and the Southern Asian countries
lost 17.9%. Although countries in other Global South regions — sub-Saharan Africa, the
Arab States, Southeastern Asia, Eastern Europe, and Central and Western Asia — lost a
smaller percentage of their total working hours, considering the low economic wellbeing
of the general public in those regions before the pandemic, their actual economic hard-
ship and welfare loss could be much worse than those in relatively more developed
regions.

Due to the similarity between the current pandemic-induced global economic reces-
sion and the previous recession caused by the 2007-2008 financial crisis, there is a
renewed interest in adopting the Global GND as not only an immediate solution to cur-
rent economic problems but also a viable alternative to global neoliberalism (Ghosh,
2020). Moreover, Pegels et al. (2020) have argued that parts of the GND such as green
public work programmes might become easier to implement than they were before, as
the disruptions caused by the crisis might open windows of opportunity to radically
rethink and restructure our economies. In the context of a global economic recession, the
most important merit of the Global GND is its potential to create a large amount of jobs
in the short run (Pollin, 2015).

According to Barbier (2010), the objectives of the Global GND are threefold: promot-
ing economic growth and creating employment opportunities; reducing carbon depend-
ency, ecosystem degradation and water scarcity; and ending extreme world poverty. The
objectives are in line both with the United Nations Millennium Development Goals for
2015 and the Sustainable Development Goals for 2030. In the Global GND framework,
the essential mechanism for achieving these objectives is by developing a ‘green econ-
omy’ that will lead the global economy to a low-carbon economic growth path. This
entails a series of national medium-run and long-run strategic actions. The most impor-
tant actions include (1) investing in energy efficiency and renewable energy strategies
(such as retrofitting buildings, expanding mass transit and freight rail, constructing new
electrical grids and developing renewable energies); (2) removing fossil fuel subsidies;
(3) enhancing the sustainability and efficiency of natural resource uses; (4) re-investing
financial returns from natural resources in industrial activities, infrastructure, health ser-
vices and education; and (5) improving clean water and sanitation for the poor.

Among the five actions, the last two are specifically geared towards the Global South.
According to Barbier (2010), countries in the Global South face a number of challenges
in achieving low-carbon economic growth. At the top of the list is the ‘capital gap’,
meaning access to financing. Large-scale adoption of low-carbon and clean energy tech-
nologies in the Global South requires a massive injection of capital investment. Except
for a few large emerging economies such as China, Russia and India, most Global South
countries do not have sufficient domestic public and private investment and foreign
investment, debt financing and assistance to support their transfer to a low-carbon econ-
omy. A second challenge is the ‘skills and technological gap’, meaning a shortfall of
sufficient workers with the complementary skills needed for low-carbon technologies
and low domestic capacity in clean technologies. Most Global South countries rely on
international transfers of skills and technologies to facilitate the development of a domes-
tic low-carbon economy, and an important channel for such transfers is through foreign
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direct investment. Both challenges are further exacerbated by increased uncertainty in
the international trade and financial system, which may deter foreign investors from
lending to Global South countries. In addition, with growing volatility of commodity
prices, Global South countries relying on the exports of agricultural produce and natural
resources may have unstable financial returns from global trade, which is a major source
of financing for investing in industrial activities, infrastructure, health services and
education.

Critiques from the Global South perspective

Apparently, the Global GND framework has a clear emphasis on finance and technology
in the implementation of GND in Global South countries. These two factors are indeed
crucial. However, by only focusing on them, the orthodox version of the Global GND
has also completely dismissed the external and internal structural factors that countries
in the Global South may face, even with adequate financial and technological support
from the Global North. Without the acknowledgement of those structural factors and the
deliberations of policy interventions to counter their effects, not only will the Global
South fail to gain the full benefits of a Global GND, it might even lead to consequences
that contradict the original objectives of creating decent employment opportunities,
reducing carbon dependency and ending poverty laid out in the plan for a Global GND
(Barbier, 2010). Ultimately, such a Global GND is still biased towards the benefits of the
North.

This North-centric perspective is not uncommon and has been criticised in depth in
the literature on decolonising nature (Obeng-Odoom, 2020). It is argued that in both the
conventional wisdom (i.e. Neoclassical Economics and Institutional Economics) and the
Western Liberal Consensus (i.e. some variants of Marxist Economics), the centre of anal-
ysis always lies in the metropolitan North, while discussion of the Global South is treated
as ‘digressions’. The implication is that the Southern version of GND and the Northern
counterpart can be implemented consistently, simultaneously and separately, and both
would achieve the same results as is promised in the Northern case, including employ-
ment generation, renewable energy application and energy efficiency implementation.

What is missed here is the analysis of the historical and persistent interaction between
the North and South that would affect the results of a Global GND. This problem is par-
ticularly prevalent in analyses founded on neoliberalism and its byproduct — green neo-
liberalism — though Obeng-Odoom (2020) suggests that it ‘could also be regarded as an
effect of longer process of colonialism, neocolonialism, and bigger issues of modern
global imperialism’ (p. 22).

Green neoliberalism has become the dominant solution to the global ecological crisis
(Bakker, 2010; Brondo, 2013; Devine and Baca, 2020). Global trade and financial liber-
alisation since the 1970s have allowed capital to seek the cheapest labour, land and
resources. This mechanism implies that industries that are both pollution- and labour-
intensive tend to relocate to countries in the Global South. As a result, the working class
in the Global South is both economically and ecologically exploited — they receive the
lowest share of value in global value chains but are exposed to disproportionately high
levels of environmental and ecological degradation (Foster and Clark, 2020; Pellow,
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2007). Even seemingly ‘green’ global economic practices would cause environmental
harms in the Global South. For example, in the plastic waste recycling business in West
Africa, workers rarely wear protective gears in the process of collecting, storing and
disposing of domestically produced and imported plastic waste, thus subjecting them-
selves to multiple health risks such as bronchitis, injuries and sores. The lack of regula-
tion in waste disposal also gives rise to public health risks, such as a possible outbreak of
cholera (Obeng-Odoom, 2014). The condition of the working class in 19th-century
England described by Engels resurfaces in the Global South.

Although the Global South countries have high levels of territorial emissions of
greenhouse gases, a significant share of the territorial emissions are associated with the
production of goods exported to the Global North countries. For instance, Figure 1
depicts the carbon deficit for six groups of countries: Organisation for Economic
Co-operation and Development (OECD) countries and non-OECD countries; Kyoto
Protocol Annex B countries and non-Annex B countries; and the US and China main-
land. A country’s carbon deficit is defined as the difference between its production- and
consumption-based carbon emissions. Production-based carbon emissions are territorial
emissions that happen within a country’s border, and they do not take into account the
transfer of emissions through imports and exports. By comparison, consumption-based
carbon emissions adjust for international transfers by subtracting emissions associated
with a country’s exports and adding emissions associated with a country’s imports. For
example, if a good is produced in China and consumed in Japan, then the carbon emis-
sions associated with the production of the good will be counted as Japan’s consumption-
based emission. It can be seen that since 2000, countries in the Global North enjoy a
consumption-based carbon surplus, while countries in the Global South are faced with a
consumption-based carbon deficit.

In addition to the hierarchical structure in the current global division of labour and the
imbalances of carbon consumption, another important issue that warrants more attention
from both GND scholars and policy makers is the informal economy in Global South
countries, which is also the focus of this article. The informal economy plays an impor-
tant role in Global South countries. For many Global South countries, the informal econ-
omy employs more persons than the formal sector. The ILO (2018) estimated that for
African countries, 85.8% of total employment was informal. For those in the Asia and
Pacific region, 71.4% of total employment was informal. The informal employment
ratios for the Arab states and the region of the Americas are 68.6% and 53.8%, respec-
tively. Europe and Central Asia were the only regions where the share of informal
employment in total employment was less than 50%. As the majority of the informal
employment is outside the scope of current laws and regulations, those who hold infor-
mal jobs tend to lack social security coverage and employment benefits such as annual
paid leave or paid sick leave. Because of the temporary and part-time nature of informal
employment, workers who hold informal jobs as their main job are both more likely to
be underemployed and more likely to be exposed to long hours of work (ILO, 2018).

The key issues regarding the relationship between the informal economy and the
Global GND are twofold (1) will the presence of a sizable informal economy promote or
hinder the growth of a green economy? and (2) will the green economy re-enforce or
alleviate the job insecurity and low wage issues associated with the informal sector?
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Figure |. Carbon deficit comparisons of Global North and Global South countries.
Source: Friedlingstein et al. (2019).

Smit and Musango (2015) explored the connections between the informal economy and
green economy in Global South countries. They argue that, on one hand, the informal
economy consists mainly local people with close ties to the community, so any adoption
of green practices such as waste management and recycling can quickly spread within
the network and contribute to a rather smooth transition into a green economy. On the
other hand, many activities in the informal economy are innately environmentally
destructive and exploitative as a result of the cost-saving imperative. Thus, an important
implication for a Global GND is to maximise the traits of the informal economy that are
conducive to a green economy, while minimise the traits that are against an inclusive

green economy.
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Table 2. Economy-wide informal employment share, 2007-2018.

Category 2007 % 2012 % 2017 % 2018 %

Urban total employment (million) 293.5 100 371.0 100 4246 100 434.19 100
Urban-unit employment (urban 1202 41.0 1524 41.1 1764 415 17274 398
formal employment)

State-owned units 642 219 684 184 60.6 143 574 13.2
Collective-owned units 7.2 2.5 59 1.6 4.1 1.0 3.47 0.8
Other ownership units 488 166 781 21.1 111.7 263 111.87 258
Urban informal employment 1733 59.0 2186 589 2482 585 261.5 60.2
Urban private enterprises 458 156 756 204 1333 314 139.52 321
Self-employment 33.1 113 564 152 935 220 1044 24.0
Not formally counted 944 322 866 233 215 51 175 4.0

Authors’ calculation is based on the method in Huang (2009), and data are from China Labour Statistical
Yearbook.

In a report by the International Institute for Environment and Development (IIED,
2016), it is argued that ‘inclusive green growth agendas cannot afford to ignore the infor-
mal economy’ (p. 2) for three reasons: (1) ‘most of the world’s poorest and most vulner-
able people live and work in the informal economy’; (2) in many Global South countries,
the informal economy both depends on the state of the environment and contributes to
the deterioration of the environment and global warming and depletion of natural
resources; and (3) the informal economy, as an important source of jobs, is likely to per-
sist in the long run. Thus, to build an inclusive green economy, policy makers and schol-
ars need to recognise the importance of the informal sector and make policies that
increase the resilience of the informal economy in the short run and gradually transform
(formalise) them in the long run.

Despite the crucial role of informality in Global South countries, discussions on the
connections between informal economy and green economy are still relatively rare. In
what follows, we show that under global neoliberalism where financial and trade liberali-
sation and deregulation allows capital to seek labour and resources with low costs, a
Global GND without addressing informality in Global South countries may increase the
environmental injustice between the Global South and the Global North and increase the
informal employment in the Global South. Our analysis will be in the context of China.

Informal employment in the economy

Since 2007, the informal sector has constituted about 60% of the urban employment in
China. Table 2, below, presents the percentage of economy-wide informal sector employ-
ment in total employment for 2007,2012, 2017 and 2018. The calculation is based on the
methodology discussed in Huang (2009), who provided an original interpretation of
employment statistics in the Chinese context. According to Huang (2009), because
urban-unit employment (Chengzhen Daiwei Jiuye) is associated with regular wages, nor-
mal working hours, standard benefits and job security, it provides the most reliable esti-
mate for urban formal sector employment in China. This measure is strictly defined as
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Table 3. Average size of the urban informal economic units, 2007-2018.

Number of Total employment  Average employment
entities (millions) (millions) (total employment/
entity)

2007 2012 2018 2007 2012 2018 2007 2012 2018

Urban private enterprises 55 109 314 725 113.0 213.8 132 10.4 6.8
Self-employment 274 410 733 550 863 1604 2.0 2.1 22

Authors’ calculation is based on China National Statistics.

only including the employment in three types of officially registered economic units (or
Danwei), namely the state-owned units, urban collectively owned units and mixed-own-
ership units (i.e. enterprises jointly funded by public investments and domestic and for-
eign private investments).? It can be seen that the urban formal employment share in total
urban employment is stable and stayed at around 40% since 2007, despite a slight decline
in 2018.

The share of urban informal employment can be obtained by subtracting the urban-
unit employment from the urban total employment. Urban informal employment has
three major components: urban private enterprises, self-employment and other forms of
urban employment that are not detailed in the official statistics. In the context of China,
the concept of ‘private enterprises’ does not simply mean non-governmental enterprises
as in the common dichotomy between the public and the private. Instead, they are defined
as enterprises invested, owned and operated by ‘natural persons’ (Ziranren). They are
mostly micro and small businesses who employ a small number of employees on an
informal basis. Table 3 shows that the average size of the urban private enterprises has
declined from 13.2 persons per entity (including employers) in 2007 to only 6.8 in 2018,
which is a reduction of almost one half.

Self-employment (e.g. small shop and stall owners, artisans and apprentices, proprie-
tors of small eateries and food stalls and repair shop owners) represents about 160.4
million persons from 73.3 million entities in 2018, which suggests an average of 2.2
employed persons per entity As we can see from Table 3, this number remains relatively
stable at around two persons per entity since 2007. These self-employed economic enti-
ties are usually composed of relatives or friends.

Finally, there is a group of informal sector workers who are not formally counted in
the official statistics. Based on the method in Huang (2009), they can be calculated as the
statistical discrepancy between total urban informal employment and the sum of urban
private enterprises and self-employment. This group has shown a declining trend. In
2007, it was 32% of total urban employment, amounting to about 94.4 million people
(Table 2). In 2018, it declined to only 17.5 million and about 4% of the total urban
employment. They are best understood as those experiencing underemployment. On the
one hand, they are not officially unemployed, as they have been counted as being unem-
ployed. On the other hand, they are not affiliated with any types of official employment.
The declining trend suggests that this statistical discrepancy is becoming less significant
over time.
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Table 4. Estimated informal employment shares in 2013.

Sector Informal
share (%)

Agriculture, forestry, animal husbandry and fishery 723
Mining 355
Manufacturing 47.3
Production and supply of electricity, heat, gas and water 404
Construction 66.4
Wholesale and retail trades 76.8
Transport, storage and post 54.7
Hotels and catering services 743
Information software and information technology 55.1
Financial intermediation 394
Real estate 52.0
Leasing and business services 71.7
Scientific research and technical services 442
Management of water conservancy, environment and public facilities 35.5
Service to households, repair and other 67.4
Education 36.4
Health and social service 61.5
Culture, sports and entertainment 455
Public management, social security and social organisation 35.7

For each sector, informal share is estimated based on the methodology in Liang et al. (2016).

The composition of informal employment varies by sectors. Table 4 reproduces the
estimates of the share of informal employment by sector from Liang et al. (2016). Based
on surveys from 2013, Liang et al. (2016) estimated the probability that a person working
in each of the 19 sectors could be informally employed. By extrapolating to the whole
sector, we could interpret these probabilities as the share of informal employment by
sector.

The informal economy is defined by the ILO as ‘all economic activities by workers
and economic units that are — in law or in practice — not covered or insufficiently covered
by formal arrangements’ (OECD and ILO, 2019). In the Chinese context, the rural
migrant workers constitute the majority of the informal workers because of their
extremely low bargaining position. They normally work in low-skilled, temporary jobs
and receive lower pay and negligible social benefits than their formal sector peers. As
seen in Table 5 below, they are mostly concentrated in the manufacturing (27.9%); con-
struction (18.6%); wholesale and retail (12.1%); domestic work (service to households,
repair and others, 12.2%); hotels and catering services (6.7%); and transport, storage and
post (TSP) sectors (National Bureau of Statistics (NBS), 2019b). Table 5 also presents
the wage gap between urban formal employment and the rural migrant workers in these
six sectors. The largest wage gap is found in the wholesale and retail sector, where the
annual average income of the rural migrant workers is less than half the annual average
income of urban formal employed persons.
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Table 5. Wage gaps between rural migrant workers and formal employees in 2008.

Sectors Share Average annual  Average annual  Rural migrant
of rural income of income of income as a
migrant rural migrants  urban formal percentage of
workers  (RMB) employment urban formal

(RMB) worker income (%)

Manufacturing 27.9 44784 72088 62

Construction 18.6 50508 60501 83

Service to households, 12.2 38424 55343 69

repair and others

Wholesale and retail 12.1 39156 80551 49

Hotels and catering 6.7 37776 48260 78

services

Transport, storage and 6.6 52140 88508 59

post

Source: NBS (201923, 2019b).
NBS: National Bureau of Statistics.

In addition to receiving significantly lower wage payments, rural migrant workers are
provided with little protection from the Labour Law and the social insurance schemes.
According to Zhang (2019), only 35% of the rural migrant workers had signed labour
contracts with their employers. The majority of the rural migrant workers, either being
self-employed or working part time, are considered being in an atypical employment
status. These workers show extremely low enrolment rate of social benefits. For instance,
only 27% of the rural migrant workers were enrolled in the Employment Injury Insurance
Scheme; only 22% were enrolled in the Basic Medical Care Insurance for Urban
Employees; and only 17% were enrolled in the Unemployment Insurance Scheme. The
rural migrant workers’ low enrolment in social benefits happens mainly for three reasons
(Zhang, 2019). First, because the rural migrant workers’ employers contribute little to the
workers’ benefits, the workers must pay for all or the majority of the benefits themselves.
But due to their low income, the rural migrant workers must prioritise their essential or
immediate needs, and thus are less able to pay for social benefits. Second, the enrolment
of rural migrant workers in social benefits is voluntary, while the urban formal workers’
enrolment is mandatory. Third, the social benefits designed for the rural migrant workers
cannot be transferred between cities. Thus, the rural migrant workers, who frequently
change their city of work or residence, are reluctant to enrol in the social benefit schemes.

Informality also has strong gender implications. Women account for 96% of China’s
domestic service employment, which is a rapidly growing informal sector in the recent
decade (Liu, 2017). However, less than 10% of the domestic service workers has signed
contracts with their employers, which means that the vast majority of them are not being
protected by the Labour Law (Liu, 2017). This situation renders them vulnerable to ‘long
working hours, unguaranteed leave and vacation, below-average accommodation condi-
tions, sexual harassment, and lack of social insurance for injuries and serious medical
problems’ (Liu, 2017: 5).
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In what follows, we show that informality is not only a significant issue for the econ-
omy as a whole but also an important challenge for the green economy.

Informal employment in the renewable energy sectors

Scholars have offered two contrasting views on the informal economy in Global South
countries. Some view the informal economy as an important source of jobs, the locale of
innovation and a symbol of grassroots autonomy (Moser, 1994). Accordingly, policies to
promote the development of the informal economy could ‘help the poor without any
major threat to the rich’ and could balance the ‘pressures for the redistribution of income
and wealth’ and ‘the desire for stability on the part of economic and political elites’
(Bromley, 1978: 1036). By comparison, neo-Marxist scholars view the informal econ-
omy as the inevitable consequence of capitalist development in the peripheral countries,
where there is harsher exploitation; hence, they call for a more radical transformation of
the informal economy (Moser, 1994).

In China, the informality in the newer green energy sectors mirrors the informality in
the more traditional industrial sectors in the economy. According to the official economic
policies, there is not a clear indication that the government would make any efforts to
improve the working conditions of the informal economy or to ‘formalise’ it. Instead,
from the ‘maker movement’ to the recent ‘stall economy’, which was openly praised by
the Premier Li Keqiang, there is a long history of romance with the informal economy as
job generators (Yuan, 2020)

In this section, using wind and solar energy sectors as examples, we show how the
issue of informality could be intensified in the renewable energy sectors. We start by
calculating the output-investment (O/I) ratios using China’s 149-sector 1-O table for
2017 (Appendix 1). This generates a 149 X 149 matrix that provides information on how
much output (measured in US$) will be generated with increases in final demand.

Then we calculate employment-output (E/O) ratios for both the formal and informal
sectors at a 35-sector break-down level and extrapolate the ratios to the 149-sectoral
level. Since a more detailed break-down for employment data by sector is not available,
especially not for the informal part of the workforce, we will use a more aggregated [-O
table (35 sectors) to match with the 20 industrial-level employment measures for the
calculation of E/O ratios.

The informal employment data are not comprehensive for all sectors, so some extrap-
olation work is required. However, we know from Table 2 that the aggregation of urban
private enterprises (133.3 million) and self-employment sector (93.5 million) amounts to
226.8 million in 2017. However, the available data for the seven sectors add up to 193.9
million, leaving about 32.9 million distributed across all the remaining sectors. We
assume that the employment share of each sector in the informal economy is proportional
to that of the formal sector and extrapolate the relevant data for the 12 sectors. We then
extrapolate the unregistered informal employment by assuming a constant ratio between
registered and unregistered informal employment across sectors. The ratio is calculated
from Table 2 (9.5%) and is applied to all seven sectors, which results in 18.4 million
employed persons. We then use the same method to extrapolate the data for the remain-
ing sectors.?
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Table 6. Total and informal employment-output ratio.

Total Informal
employment- employment-
output ratio (jobs output ratio (jobs
per million US$) per million US$)
Agriculture, forestry, animal husbandry and 120.3 118.9
fishery
Mining 4.8 1.5
Manufacturing 43 1.7
Production and distribution of electricity, 1.8 0.6
gas and water
Construction 10.8 33
Transport, storage and post 12.4 4.7
Information transmission, computer 12.4 4.7
service and software
Wholesale and retail trades 57.5 53.1
Hotels and catering services 41.7 37.1
Financial intermediation 84 2.7
Real estate 7.8 2.5
Leasing and business services 18.6 15.1
Scientific research, technical services and 40.9 12.9
geological prospecting
Management of water conservancy, 3.7 1.2
environment and public facilities
Services to households and other services 62.6 35.1
Education 40.9 12.9
Health, social securities and social welfare 18.9 6.0
Culture, sports and entertainment 62.6 35.1
Public management and social organisation 62.6 35.1

The only adjustment we do here is for the agricultural sector. We use the three indus-
trial-level data from the 2017 NBS and put 209.44 million as the total employment for
the agricultural sector. Then accepting that 2.6 million is the number of formal sector
jobs, the remaining 206.84 million are all considered informally employed in the agricul-
tural sector. The resulting E/O ratios are reported in Table 6.

Next, we use the weighting scheme (Chen, 2019) for solar and wind energy sectors to
consolidate the two renewable energy sectors from the I-O sectors and calculate the
employment generation effect for each US$1 million of investment in the two renewable
energy sectors. The results are presented in Table 7.

For every US$1 million investment spent on the solar energy sector, a total of 36 jobs
will be created, as compared to a total of 35 jobs if the investment is made in the wind
energy sector. However, among all the created jobs in both renewable energy sectors, 19
jobs belong to the informal economy. The results are striking in the sense that, in both
solar and wind energy sectors, informal employment takes about 55% of all the gener-
ated employment. This ratio is above the weighted average ratio informal share across all
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Table 7. Job impact per million of US$.

Industry Total Informal Share of informal
employment employment employment (%)

Solar 36.0 19.8 54.97

Wind 35.1 19.3 55.01

Authors’ calculation.

sectors (51.3%) as reported in Table 4, which implies that, if the current economic struc-
ture persists, the GND will perpetuate the informality issue, if not exacerbating it.

The informal employment in both sectors could be explained by their reliance on the
construction sector, which itself contains 66.4% informal employment, and the manufac-
turing sector, with 47.3% informal employment. As we have shown in Table 5, these two
sectors are also the top two industrial sectors where rural migrant workers are concen-
trated, both with extremely precarious work conditions and sizable wage gaps compared
to formal employment in each. Without moderate policies targeted at improving the
working conditions in the informal economy, or more radical policies to formalise the
informal economy, the GND will fail to become an inclusive economic and ecological
programme.

Are green jobs good jobs?

Informality, although a domestic structural issue, should not be treated as independently
existing in the South. Instead, it is an inevitable consequence of neoliberalism, which has
led to both a stagnating wage share in the North as well as high labour intensity and
worsening working conditions in the South. The thin profit margin for capital in the
South allows only a small portion of labourers to be absorbed into the formal economy
with decent living wages and standard benefits. Hence, the expansion and contraction of
the informal economy is largely correlated with the capital accumulation pace (Chen and
Xu, 2017) and directly impacted by how global capitalism is structured.

A fundamental contradiction of current Global GND proposals is that they do not
challenge the logic of capital accumulation and the commodification of nature and
labour, but seek to solve the planetary crisis by combining ‘state-directed technocratic
planning and market regulation with proposals for more equitable income distribution’
(Foster and Clark, 2020: 273). A main feature of most GND proposals is that they would
create ‘green jobs’ in the economy through investments in energy efficiency and clean
renewable energy. However, having a large number of green jobs does not necessarily
mean that these jobs are good jobs for a sustainable society.

In GND proposals, state-directed technocratic planning and market regulations as
well as industrial, fiscal, monetary and environmental policies promote the development
and deployment of renewable energy and higher energy efficiency technologies. They
also limit and reduce reliance on fossil fuel energies. Proposals for a more equitable
income distribution involve creating jobs to offset the job destruction caused by the phas-
ing out of fossil fuel industries and reshaping labour market institutions to enhance the
bargaining power, income and social benefits of workers. Under this framework, a GND
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proposal will typically include massive fiscal subsidies or tax cuts for sectors that utilise
renewable energies, direct governmental spending on building ‘green’ infrastructure, a
green financial architecture that favours investments that have a potential to cut carbon
emissions and a plan for reducing or eliminating carbon emissions (Chomsky and Pollin,
2020: 73—134). These proposals are usually followed by statistical estimations that show
how they would create jobs, raise income, reduce poverty and cut further global
warming.

Compared with the inadequate — or even complete lack of — actions from major car-
bon-emitting countries (Climate Analytics and NewClimate Institute, 2019), the GND
proposals are progressive, in that they call for immediate actions before the climate
emergency and its impacts on humanity and nature become irreversible, and for expan-
sionary fiscal and monetary policies that would create a large number of ‘green jobs’ for
the working class. However, under capitalism, labour — the relationship between human
society and nature — takes the form of wage employment, and the capitalist class struc-
ture dictates that the labour process creates exchange value and surplus value by degrad-
ing nature. Without challenging this nature of work under capitalism, such ‘green jobs’
would still be sources of surplus value. Although the labour process may generate lower
carbon emissions, there is no guarantee that the system of capitalism would not drive the
human society into breaking other planetary boundaries (Foster, 2017). Besides this, due
to the short-run wage-profit dynamics of capitalist economies (Boddy and Crotty, 1975),
the GND would eventually run into its own contradictions when the increasing labour
share of income threatens the profitability of the green capitalists.

This is especially relevant for the Global South since it is usually the place where such
contradiction shows itself. The UN Reducing Emissions from Deforestation and Forest
Degradation (REDD) programme was initially designed to mitigate climate change by
enhancing forest management in Global South countries. However, because the pro-
gramme was based on monetary valuation of forests and cost-benefit analyses, it ended
up displacing sustainable forest management practices in the participating Global South
countries, disrupting local peoples’ livelihoods, causing food insecurity, increasing ille-
gal land acquisitions and introducing monoculture plantations that generate value for
outside stakeholders (Bayrak and Marafa, 2016). If the creation of surplus value is still
the ultimate goal, then the international green finance regime, designed as part of the
Global GND, may still risk displacing sustainable labour activities in the Global South.

Thus, to have a sustainable society in the future, it is necessary to transform the mean-
ing of work in society, such that labour is no longer the source of exchange values and
surplus values, and jobs are no longer the means to earn wages and salaries. Instead,
labour would focus on creating use values, and labourers would be motivated ‘to create
and to contribute in one’s life to the social reproduction of humanity as a whole, coupled
with the higher norms enforced by collective labour, provide powerful stimuli for con-
tinuing free human development’ (Foster and Clark, 2020: 189).

Conclusion

This article uses the case of China to show that even with financial and technological
capacity to build a green economy, informality will remain as a barrier for it to fully realise
the employment benefits of a GND. We find that more than half of the jobs created in the
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solar or wind energy sectors, with a given level of spending, will be in the informal econ-
omy, and hence are associated with low wages and little social welfare protection. Such a
barrier and its consequence should apply to most countries in the Global South.

The results call for a more organic integration of a Global South perspective in the
studies of a Global GND. Current literature has correctly raised the importance of inter-
national coordination, not only in terms of facilitating financial and technological sup-
port to the Global South but also with regard to implementing a concerted policy
mechanism in both Global South and North so that policy efforts in one region do not
simply result in ‘shifting business from one country to another’ (Barbier, 2010: 833). We
welcome such critique speaking to these external factors, specifically the hierarchical
structure among countries that prevents the Global South from enjoying a greener envi-
ronment. Nonetheless, our article contributes to the understanding of how internal struc-
tures, with informality as one example, would also lead to some similar unintended
distributional consequences.

We maintain that informality is a direct outcome of the global neoliberal regime. It
impacts both the North and the South, with the South bearing more ecological, social and
economic costs. More and more low-quality jobs, which are repetitive, monotonous and
environmentally destructive, are outsourced to the South, as a result of global capital
taking advantage of the lenient labour and environmental laws and relatively less power-
ful labour organisations. At the same time, with thin profit margins in the South and the
stagnation of capital accumulation, the state is more likely to collaborate with the capital-
ist class to repress organised labour (Xu and Chen, 2019). Hence, we argue that the mas-
sive scale of informality in the green economy requires a deliberate anti-neoliberal, or
more radically, an anti-capitalist solution.

In the short run, this means enhancing the social benefit provisions supported by
higher levels of taxation on corporations who have benefitted from the neoliberal path of
development in both the Global North and South. It also implies that policies such as a
living wage and stricter implementation of labour laws to guarantee standard benefits for
and legal protection of labour should be applied to the informal economy as well. In the
long run, it calls for a structural reorganisation that leads to a re-formalisation of the
increasingly precarious work conditions, which is based on redefining the meaning of
work and reimagining of the development model that transcends the endless accumula-
tion of capital. Last but not least, state policies and civil organisations that could contrib-
ute to the strengthening of labour bargaining power and their involvement in the
decision-making process of the Global GND should be greatly encouraged. Considerably
more work will need to be done to determine the short- and long-run policy interventions
on the informality issue, which is potentially persistent in a green economy.
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Notes

1. Although this categorisation has become increasingly controversial, we maintain this label-
ling based on the relatively low profitability of capital and relatively inferior working condi-
tions of labour in China, which is more similar to countries in the Global South than those in
the Global North.

2. State-owned units include both state-owned enterprises and state-holding enterprises. State-
holding enterprises refer to those mixed-ownership enterprises where the government holds
the largest share of equity capital among all shareholders. See ‘Explanatory Notes on Main
Statistical Indicators’ in the China Labour Statistical Yearbook (2019).

3. Total unregistered informal employment is 21.5 million, which implies 3.1 million in the
remaining 12 sectors.

4. This output-investment (O/I) ratio corresponds to the Leontief inverse coefficient, generated
through matrix manipulation on the raw I/O data.
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Appendix |

Input-Output model

This article mainly builds on the Input-Output (I-O) methodology adopted in studying
the United States case in Pollin et al. (2009) and the weighting scheme for the Chinese
case (Chen, 2018) to estimate the employment impacts in the two renewable energy sec-
tors. A typical I-O model records detailed information on the supply and demand rela-
tionships between various industrial sectors and distinct categories of final demand in the
economy. The I-O model is as follows

Xy =ayX)+ap X, +-+a,; X, + D, (D
X=4X+D 2)
(I-4)X=D A3)

X=(I-4)"'D )

In the first equation, X, indicates the output produced by the ith sector and a; indi-
cates the required input from the ith sector to produce output for the jth sector. Equation
(2) contains the same information as in equation (1), only is written in the vector form,
where notation 4 indicates an i by j matrix containing all elements of g;; through a;.
Equation (3) is a re-writing of equation (2) where notation / indicates an identity matrix.
Equation (4) expresses X in terms of all the other components in the equation with the
assumption that (/—A4) is invertible.
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The I-O model shows how much materials (input) from each sector in the economy
are used up by economic sector X to produce the goods and services (output) for the
consumption of households, private business investment, government expenditures and
exports. Given this information, we can estimate that following an investment (one ele-
ment of the final demand) increase in, say, the solar energy industry, how the relevant
sectors such as those manufacturing solar panels, and those producing steels or plastics
for the manufacturing of solar panels, respond to the change.

One challenge in using an I-O model to estimate how the increase in spending in cer-
tain renewable energy sectors affects the whole economy is that these renewable energy
sector activities are not yet specified into distinct industrial sectors, such as ‘solar energy
sector’ or ‘wind energy sector’. To solve this issue, I use information on the cost compo-
nents of such investment from the existing literature and then use the existing sectors
within the I-O model to construct a new renewable energy sector based on the weighting
structure that reflects such cost composition. The first step in the estimation is to calcu-
late the output/investment (O/I) ratio, meaning how much change in output will be
induced by a change in the investment level, as is discussed above.* The second step is
to calculate the employment/output (E/O) ratio, which indicates how much employment
is required to produce a certain output level of renewable energy goods. Assuming a
linear model, the multiplication result of the row vector E/O and the matrix O/I implies
the E/I ratio, suggesting the total employment generation from investment in the renew-
able energy goods.
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