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Abstract

India’s rooftop solar targets represent a major opportunity for sustainable development and for
women’s employment. While India has shown a strong commitment towards a clean energy
transition through its renewable electricity installation target for 2022, deployment of rooftop
solar technology has been slow. With the potential to create a large number of jobs in general,
the rooftop solar sector also generates the types of jobs attractive to highly skilled women in
particular, a largely untapped pool in India.

Our analysis, based on a survey of rooftop solar companies as well as qualitative interviews with
women currently employed in the sector, seeks to identify opportunities for better gender
balance at work, as well as barriers to achieving it. Women currently account for only 11% of the
workforce in the companies we surveyed. Participation of women is particularly low in roles
involving frequent travel and a required onsite presence at project sites.

We recommend that the government enhance policies to scale up the rooftop solar market by
addressing the general challenges facing this sector, and introduce gender-targeted policies to
enable and encourage companies to advance actions that effectively support women'’s
employment in this sector.
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Highlights

e Women account for an estimated 11% of the workforce in the rooftop solar sector in India,
significantly less than the global average of women in the renewables sector, at 32%.
However, it is higher than the percentage of women in other energy sectors in India, such as
coal, oil and gas companies, and electricity utilities.

e Women'’s participation varies across the value chain of rooftop solar companies. The design
and pre-construction phase, and corporate segment — which offer mostly office-based
positions — have a relatively high share of female employees at 18% and 34%, respectively. In
the area of construction and commissioning, women constitute 3%, and, in operations and
maintenance, a mere 1%. Both areas involve frequent site visits or onsite work.

e Factors governing the low representation of women include a lack of access to opportunities
for women due to safety and security concerns at project sites and misperceptions of
women'’s capabilities in some roles; insufficient human resource policies beyond legally
mandated requirements; societal norms and practices at workplaces that fail to factor in the
differentiated needs of women, and consciousness among employees.

e Policy makers can increase policies to accelerate the deployment of rooftop solar by
addressing general challenges faced by the sector, such as high costs and a lack of
appropriate financing.

e They can also create gender-targeted policies to enable companies to advance towards

gender parity and ensure that the sector’s growth will be gender-inclusive by tapping into the
large, underutilised pool of India’s highly educated women.
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Executive summary

The importance of rooftop solar generation to India cannot be overstated. It contributes to
energy security, replacing conventional power from the grid and diesel-based back-up
generators at the point of consumption. It enhances multiple uses of land, a scarce resource,
eliminating the need to engage in the complex process for land acquisition, and, in addition, it
usually does not require additional transmission infrastructure.

While pursuing its renewable energy targets, India is also working to realise four of the United
Nations Sustainable Development Goals: gender equality; access to affordable clean energy;
inclusive and sustainable economic growth; and mitigation of climate change. In order to take
stock of India’s progress towards these goals, we chose the rooftop solar sector in India as a
case study to assess the impact of a clean energy transition on women’s employment.

Given both the high number and diverse types of jobs that the rooftop solar technology sector
generates, it is well positioned to adopt a gender-responsive approach to employment which
will attract professionally educated and trained women. For the benefits to accrue, however,
deployment, which has been slow, must accelerate.

Given the lack of publicly available gender-disaggregated employment data, we conducted
both quantitative surveys and qualitative interviews with rooftop solar project developers, and
with engineering, procurement, and construction (EPC) companies, representing over 40% and
about 20% of the market, respectively.

Our findings reveal that women represent on average 11% of the workforce across the
companies surveyed. While this is lower than the global average of 32% for women in the
renewable sector overall, it is higher than the percentage of women employed in other energy
sectors in India — which is less than 10% in coal, oil and gas companies, and electricity utilities.

Women'’s participation varies across the value chain of rooftop solar companies. Participation is
relatively high in the design and pre-construction phase, and corporate functions (at 18% and
34%, respectively). But women constitute less than 3% in the area of construction and
commissioning, and only 1% in operations and maintenance, which involves frequent travel and
onsite project work.

Gender ratios also vary across positions. At the top of the corporate hierarchy, only one-third of
the companies surveyed have a female board member. None have more than one woman.
Women in senior and mid-level management, in most cases lead a team or department in the
support functions in divisions such as human resources, accounting and finance, and
institutional relations. It is rare for women to head engineering or sales teams.

The low participation of women in some core business segments and senior management
positions is in part a reflection of the low ratio of female applicants for these positions in the
core phases requiring civil, mechanical and electrical engineering education or professional
experience. While some companies admitted a bias towards women for roles requiring an
engineering background, the low application rate is more likely to result from women's “self-
selection” out of these positions rather than a lack of qualifications or skills. Indeed, the share of
female students studying engineering and technology in India, a highly appreciated academic
background for the rooftop solar sector, is over 30%, one of the highest in the world.

PAGE|3


https://sustainabledevelopment.un.org/?menu=1300
https://sustainabledevelopment.un.org/?menu=1300

Women working in the rooftop solar sector Executive summary

To summarise, factors governing the low representation of women include: 1) a lack of access to
opportunities for women due to safety and security concerns at project sites and
misperceptions of women's capabilities in the engineering field; 2) insufficient human resource
policies beyond legally mandated requirements at the company and sector level 3) societal
norms and practices at workplaces that fail to recognise and factor in the differentiated needs
of female employees and 4) consciousness among employees.

We suggest two approaches to policy making. First, policy makers can enhance policies to scale
up the rooftop solar market. Policies must address the issues underlying the slow deployment
rate, such as the higher costs of procurement and installation of rooftop solar systems given
their smaller size and distributed characteristics; and their higher financing costs compared to
utility solar. Frameworks to evaluate the credit worthiness of smaller companies and consumers
need to be established.

Second, policy makers can design gender-targeted policies that encourage and enable
companies become more gender-inclusive. For example, encouraging investment in facilities
that are suitable for women at project sites; setting guidelines for flexible working
arrangements; having the public social security system contribute to cover the personnel costs
during an employee’s parental leave that is currently covered entirely by employers; and
introducing a campaign to increase women's leadership.
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Section 1. Employment in India’s clean energy
sector

The International Energy Agency (IEA) and the Council on Energy, Environment and Water
(CEEW) jointly undertook this study, commissioned by Natural Resources Canada, to explore
the potential employment impact on women of enhanced deployment of rooftop solar
technology in India, an essential component in the transition to clean energy in this country.
The topic of job creation potential for women in the off-grid renewable sector is well
documented, particularly in the context of energy access. But few in-depth studies exist on the
topic of careers for women in a grid-connected renewable sector such as rooftop solar. We
assessed the job opportunities available in this sector for women interested in pursuing career
development, with the aim of providing policy makers, companies and investors with a solid
analytical basis for making decisions in this new area of research.

India, one of the fastest-growing economies in the world, has doubled its energy demand since
2000. While demand growth has been largely served to date by the consumption of fossil fuels,
India’s government has shown a clear commitment to a clean energy transition for the future.
The country’s firm commitment is evident through the renewable electricity target of
175 gigawatts (GW) in installed capacity by 2022 and the various policy measures at central and
state government levels that have been put in place to achieve this target. As this target is
pursued, India can benefit in a number of ways from this sustainable development, including
through access to affordable clean energy, gender equality, decent work and economic growth,
and climate change mitigation, which are four of the Sustainable Development Goals of the
United Nations (goals 7, 5, 8 and 13, respectively).

Why rooftop solar?

We chose the rooftop solar sector from among the various clean energy technologies for three
reasons.

Firstly, the deployment of rooftop solar is highly labour-intensive among prevailing renewable
technologies with a particularly high share of the high-skilled jobs on which our study focuses.
According to Kuldeep et al. (2017), rooftop solar creates about 25 jobs per megawatt (MW)
installed across the value chain in India, which is 7 to 20 times more than that of utility solar or
onshore wind technologies. Of the 25 jobs, about two-thirds, or 16 jobs, are quality jobs that
require high- or mid-level skills. The number of quality jobs created rooftop solar is eight times
higher than that of utility solar.
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Figure 1. Employment coefficient for solar and wind projects in India
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Note: Excluding solar module manufacturing. O&M = operations and maintenance.
Source: Kuldeep et al. (2017), “Greening India’s workforce: Gearing up for expansion of solar and wind power in India”.

Rooftop solar creates more quality jobs than utility solar and wind power for every GW installed.

Similarly, IEA (2017) analysed the job creation potential globally in terms of the number of jobs
required to generate 1 terawatt (TWh) a year. It estimated rooftop solar to be among the most
labour-intensive given its small unit size, customised nature of installation, and low capacity
factor. While coal-fired generation in India can support more jobs given its labour-intensive coal
mining sector, these are mostly for low-skilled miners.

Figure 2. Employment associated with 1 TWh of new power generation by technology
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Note: The metrics, i.e. jobs per TWh per year, was calculated by estimating the number of employees and the number of years needed for one
GW of capacity in each phase of the supply chain and then averaged over 25 years, assuming load factors representative for the given
technology. Direct and indirect jobs in the supply chain are included. EPC includes business development, design and pre-construction, and
construction.

Source: Adapted from IEA (2017), World Energy Investment 2017.

Rooftop solar is among most labour-intensive technologies in terms of jobs per unit of generation
over the lifetime.
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Secondly, the deployment rate of rooftop solar has been slow compared to other renewable
subsectors. While 40 GW of the 175 GW targeted is allocated to rooftop solar photovoltaics (PV),
less than 4 GW has been installed (Figure 3). The rate of progress is about 9%, compared to 39%
for utility scale solar and 58% for wind power. Less than USD 1 billion was invested in rooftop
solar generation capacity in 2017 (IEA, 2018a). This contrasts sharply with the approximately
USD 7 billion of annual investment that is needed to 2022 in the IEA Sustainable Development
Scenario, which projects the same scale of deployment as the government target (IEA, 2018b).

Thus, the rooftop solar sector has the potential to accelerate its growth towards the
government'’s target in the years to come. Attention must be paid, however, in assuming that
the high labour intensity will continue. There is a trade-off between cost evolution and
deployment rate, and the labour requirement may need to decrease for deployment at scale. In
fact, the slow deployment rate is due to the higher costs of procurement and installation of the
systems, given the smaller size and distributed characteristics, and the financing costs which
are higher than large projects such as utility solar. Moreover, there is no framework for
evaluating the credit worthiness of smaller companies and consumers. All these challenges
have resulted in limited financing made available to rooftop solar projects, thus hampering
significant progress towards the target.

Yet, with adequate support mechanisms and policies in place, an acceleration of growth in
rooftop solar PV is possible. This expansion would impact the types and number of jobs created,
which may particularly affect women’s employment prospects.

Figure 3.
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Sources: IEA, Bridge to India (2019), “India’s solar rooftop market January 2019".

The progress of rooftop solar PV has been slow compared to utility solar and wind due to higher costs
and limited financing made available.

Thirdly, the rooftop solar sector can create a number of jobs that are categorised as professional
jobs such as engineers and business professionals (e.g. financial professionals, accountants and
human resources professionals), some of which are attractive to highly qualified women.
Tertiary-educated women are more likely to hold these white-collar jobs (occupations which are
classified as “professionals” and “technicians and “associate professionals” in the 68th round of
the National Sample Survey) than less-educated women, and they offer women a higher wage
on average than jobs in other sectors such as service and sales, and in the craft and trades
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Indian

industries (MGI, 2015; NSSO, 2014). However, the increase in white-collar jobs that pull in highly
qualified women in the labour market has not kept in pace with the increased supply of these
qualified women (Klasen and Pieters, 2015; Ghai, 2018). There is an already existing pool of
qualified candidates available to fill the high-skill jobs which an expanded rooftop solar sector
would create. The rooftop solar sector could leverage this significant pool of qualified Indian
women as well as lead more young women to invest in higher education and vocational training.

Overall, the clean energy sector is young. This is especially true of solar and wind. Compared to
the conventional energy sector, there is enormous potential to embrace a larger female
workforce as the clean energy sector grows. According to responses to our survey, this sector
has a positive image as the phrases associated with it — "new and dynamic” and "contributing to
the society through clean energy” — illustrate; it is known for offering a "flexible work environment”
(see Box 1 for our methodology). These perceptions, which apply to the rooftop solar sector as
well, could be leveraged to enhance hiring and retention of more female employees.

women'’s participation in the labour force is low at present

Across the economy, the rate of participation in the labour force of Indian women is 26%.
Compared to the labour participation rate of 46% at the global level (Figure ), this is among
the lowest in the world, except for Arab countries. Women account for one-quarter of the
country’s workforce compared to the world at almost 40%. Their share falls to below 20% if
excluding the agricultural sector, which employs over half of the country’s female workers (ILO,
2018).

Figure 4.
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Note: LM income countries = Low—medium income countries. The figure indicates the ILO’s modelled estimates for the proportion of a
country’s working-age population over 15 years old that is employed.

Source: ILO (2018), “Statistics and databases”.

Women's labour force participation rate in India is among the lowest in the world while that of men is
among the highest.

The energy sector workforce in India is no exception, characterised by an underrepresentation
of women. The proportion of women in the rooftop solar sector stands at 11% (which is
analysed in detail in the next section). This is higher than in other energy sectors such as coal, oil
and gas companies, and electricity utilities where women make up less than 10% of the labour
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force. However, it is low compared to service sectors such as technology services and financials,
where women represent 20-30% of the workforce (Figure 5, Box 2).

Figure 5.

35%

30%

25%

20%

15%

10%

5%

0%

The ratio of female employees in selected sectors in India

Industrials Utilities Oil, gas & coal  Rooftop solar Communications Financials Technology
services

Note: The ratio indicates the simple average of the ratio of female employees of companies that disclose the information. 130 out of about 5
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Source: IEA-CEEW survey; company disclosure; Bloomberg LP (2019), Bloomberg Terminal.

The share of women is 11% across our surveyed companies in India’s rooftop solar sector, which is
higher than other energy sectors but lower than some service sectors.

Why women's participation matters

Raising women'’s labour participation and the quality of their jobs is beneficial for the economy,
for women themselves, and for organisations. There are a number of studies that show the
positive correlation among the factors of gender diversity of the workforce, the leadership of an
organisation, and better financial performance (for example, McKinsey, 2018; Catalyst, 2011;
Credit Suisse, 2018). Advancing women'’s participation in order to attract and retain a diverse
pool of talent is essential to accelerate the transition to clean energy in India (CEM, 2018).
Moreover, a better gender balance could provide various benefits to the sector such as
enhanced financial performance, informed risk-taking, the adoption of a development and
rights perspective, and collaborative processes (Pearl-Martinez, 2014). Given the sector’s
growth potential as well as the number and the types of jobs to be created as discussed above,
India’s rooftop solar sector is well positioned to receive such benefits.

Ultimately, it contributes to several of the SDGs, including gender equality and inclusive and
sustainable economic growth. Studies have shown that closing the gender gap in the workforce
can lead to a higher GDP. For example, McKenzie (2015) argues that closing the gender gap in
the workforce at the rate of its best performing regional peer could drive up the country’s GDP
18% by 2025, compared to a business-as-usual GDP. IMF (2017) also estimates that India would
be richer by 27% by balancing the gender profile of its workforce. Improving opportunities for a
paid job in the labour market contributes to the empowerment of women and enhanced quality
of life. The financial autonomy of women leads to better treatment of women and improved
intra-household power dynamics, reducing the likelihood of domestic abuse by male family
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members; increased spending that benefits their children; and an improved standard of living
for women and their families (World Bank, 2012; Duflo, 2012).

Box1. Our methodologies

We conducted a survey with project developers and EPC companies that are engaged in the rooftop
solar business in India, given the lack of publically available gender-disaggregated employment
information for the sector. The data collection was undertaken in November and December 2018
through a web-based survey and follow-up qualitative interviews in person or over the telephone
with employees. Our primary respondent in most cases was the human resources officer, but in the
case of relatively smaller companies that did not have a separate human resources department, we
interviewed the founders of the company or members of the senior management. Out of 14
companies contacted, we conducted interviews with g companies and received usable survey
responses from 8 companies that represent over 40% of the project developers’ market and about
20% of the EPC markets. In addition, individual semi-structured interviews were conducted with g
female employees in senior and mid-management positions to understand their career paths. As a
result, the insights provide a valuable indicator of the state of women’s employment in the rooftop
solar business but may not represent every case or situation.

The scope of the survey included the following five segments: 1) business development phase,
2) design and pre-construction phase, 3) construction and commissioning phase, 4) operation and
maintenance phase, and 5) support functions.

The survey and interviews covered three broad topics:

e Gender profile of the workforce (discussed in Section 2)
e Gender profile of the workforce in rooftop solar companies by segment
e Gender profile by position
e Gender profile of job applicants
e Barriers and challenges for increased participation of women in the sector (Section 3)

e Existing measures and policies to support women’s career in the sector and increase their
participation (Section 3)

* Recommendations to complement the existing support measures and policies to encourage
women to join the sector’s work force (Section 4)

The value chain of a rooftop solar project
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Business development

-Sales and marketing
-Site identification
-Project appraisal
-Government and
regulatory affairs

Corporate segment

Core business activities

Design and Construction and
pre-construction commissioning

-Site testing and -Module installation
preparation -Grid integration
-Project design -Commissioning of plant
-Procurement

-Project management

Support functions

Section 1. Employment in India’s clean energy sector

Operation and
maintenance

-On/off site monitoring
-Module cleaning
-Maintenance

Finance and accounting; Human resources; Public relations; Legal affairs; Administrative affairs

Sources: Based on Kuldeep et al. (2017), “Greening India’s workforce: Gearing up for expansion of solar and wind power in India”;
Ghosh et al. (2016), “Filling the Skill Gap in India’s Clean Energy Market — Solar Energy Focus”; and communication with companies.
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Section 2. Gender profile of India’s rooftop solar
sector

Men dominate the workforce, but gender diversity varies
across the value chain

Our survey reveals that women account for on average 11% of the total employees in the
rooftop solar business of surveyed companies. This is low compared to the nationwide women'’s
share in the workforce at 24% (19%, excluding agriculture) and far from gender parity
(i.e. having an equal proportion of men and women). However, the representation of female
employees varies across the value chain of a rooftop solar project. The design and pre-
construction phase (18%) and support functions (35%) have a relatively higher number of
female employees. In contrast, women employees constitute 12% of the business development
phase, but as low as 3% of the construction and commissioning phase and 1% in the operation
and maintenance phase.

Figure 6.
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Source: IEA-CEEW survey.

While the workforce of India’s rooftop solar sector is far from gender parity, office-based jobs in
corporate positions and in the design and pre-construction segment have more women than do
onsite jobs.

More women in office-based jobs

There are notable distinctions between the segments that attract female employees and those
that do not. Office-based jobs without frequent travel or work at project sites are perceived to
be more appealing to women. Companies find it relatively easy to assign women to these
positions. Among the core business segments, jobs in the project design and pre-construction
phases are tied to a specific project, but they do not require frequent travel to the project site.
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Employees design and manage projects mainly from corporate offices; in some cases, they are
allowed to perform these tasks from home. Among the respondents, one company responded
that as many as 12 out of 20 employees on its project design team within the design and pre-
construction phase are women, and three companies specified that there was at least one
female employee engaged in procurement. These female employees, most of whom hold an
engineering degree and/or an MBA degree with relevant work experience, are as qualified as
their male counterparts.

Support functions of the corporate segment, such as human resources, finance and accounting,
legal and compliance, and public relations, are also office-based roles requiring a high level of
expertise. Several companies stated that there are female employees with an engineering
degree who have chosen to work in corporate roles. This “self-selection” may be based on
societal misperceptions of women'’s abilities, socially ascribed gender roles, and women’s
accumulated workplace experiences (see Section 3, “Access to opportunities for women”).

Fewer women have onsite jobs in core business activities

In contrast, there are few women in roles requiring frequent travel to project sites to deal with
clients and contractors. The lack of women in roles requiring a presence at project sites is
feature that is represented in most core business segments, namely, the business development
phase, in construction and commissioning, and in operation and maintenance. The construction
and commissioning, and the operation and maintenance phases, have even fewer female
workers. Half of the surveyed companies reported no female employees in either of the phases
at all. Factors which discourage women from taking these roles include safety concerns and
general perceptions that onsite work is male-dominated (see “Access to opportunities for
women” in Section 3).

Higher positions have lower female representation

Gender ratios also vary across positions. At the top of the corporate hierarchy, only one-third of
the companies surveyed have a female board member. None have more than one woman. The
remaining companies have executive boards made up of men only. Women represent 12% of
senior management and 17% of mid-level management. In most cases, female managers lead a
team or department in the support functions and in the design and pre-construction segment.
There are cases where women head an engineering team or a sales team, but it is rare. The
lower ratio of women in higher management could mean that many women leave the
workforce while in the middle of the corporate ladder. Some female employees indicated that
mid-level managers are in their 30s on average and go through major life transitions such as
marriage and childbirth. The difficulty of balancing work and family responsibilities often leads
them to take a pause or to end to their career. The tendency is stark in India where the burden
of managing household chores and childcare responsibilities falls disproportionately on women,
although some professional women with a higher income are able to afford paid care services to
balance these responsibilities (see Section 3 and Box 3).

At the same time, it is worth noting that half of the companies surveyed reported that female
staff account for a higher ratio in the senior and mid-level management than in the entire
company. This is largely because the women'’s ratio in the entire company is pushed down by
the male-dominated areas of construction and commissioning, and operation and maintenance,
which together represent on average 40% of the workforce. Another possible factor is that
almost all female managerial staff joined the rooftop solar sector as experienced professionals
rather than in junior or entry-level positions, as our follow-up interviews revealed. While we
note that this higher ratio is partly due to the particular functions in the corporate segment with
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a relatively high presence of women; we are also aware that the positive perceptions of rooftop
solar as a new and meaningful sector with an open and flexible work culture may have attracted
female managers.

Figure 7. The share of female employees in India’s rooftop solar sector, by position
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Board members  Senior-level managers Mid-level managers  Technical positions  Technical positions
(core business) (corporate segment)

Note: Technical positions indicate positions classified as highly skilled jobs, for example, engineers and project managers in core business and
accountants and HR specialists in corporate segment. The ratio of non-technical staff was asked in the survey but the responses are not
displayed here due to the insufficient number of usable responses.

Source: IEA-CEEW survey.

Two-thirds of the respondents do not have even one woman on the board. Professional workers are
predominantly men at all levels except technical staff in corporate functions.

Fewer women applicants for engineering jobs in project management

Because the share of female applicants by type of jobs and position varies significantly across
companies, it is difficult to draw significant conclusions at the sector level. However, the general
observation is that the number of female applicants remains low for positions in the core phases
requiring civil, mechanical and electrical engineering education or professional experience. One
explanation is that women tend to self-select themselves out of these positions because of the
job requirements or because there is a bias at the sector level against hiring women for such
positions.

Our survey asked companies to select the range of female applicants’ proportion by type of
position in order to illustrate the recruiting trend over the last 2-3 years. The choices given were
0%, less than 5%, 5-10%, 10-25%, 25-50%, and over 50%. Two-thirds of the companies
responded that women applicants represent 10-25% of entry-level job positions. For board
member positions, companies’ responses are either no job openings or that there are very few
female applicants (0% or 5-10%). For the other positions, although the range of answers varies
widely, there are generally more women applying for support functions and fewer women for
technical positions in core business segments and management positions within a company.

A couple of companies commented that in general (i.e. not limited to the rooftop solar sector),
a male candidate would be more likely to be offered a job unless a competing female candidate
is significantly better than him. On the other hand, most companies indicated that their female
applicants and employees are not inferior to men when it comes to skills. In fact, 30% of
students enrolled or graduated in technical and engineering programmes at Indian universities
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are women, among the highest in the world (OECD, 2018; UGC, 2017). Despite this, qualified
Indian women are unlikely to pursue careers as engineers in physical infrastructure industries.
The male to female ratio is four times higher in core industries such as the construction,
machinery, and manufacturing sectors where they work as civil, mechanical, and electrical
engineers, in comparison to the IT or software industry where they work as system engineers or
in related engineering roles (see Box 2; Data Quest, 2013). The low participation of women for
certain technical roles in the rooftop solar sector may be ascribed to traditional societal values
and gendered norms that misperceive women’s competencies in the engineering field and
which lead women to self-select themselves out of the engineering field as well as discourage
companies from hiring women.

Figure 8. The share of female graduates in engineering in selected countries
40%
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10% . l
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Japan Germany United States Canada India

Note: The figure indicates the share of women out of the graduates who completed education at bachelor’s, master’s or doctoral level in the
field of engineering, manufacturing and construction in 2016.

Source: OECD (2018), OECD.Stat.

The share of female students in the engineering field in India is among the highest in the world,
supporting companies’ contention that a lack of skills is not an issue for hiring women.

Box2.  Comparison with IT sector and its implications

As discussed in Section 1, the proportion of women in the rooftop solar sector stands at 11%, which
is higher than in the traditional energy sectors but far lower than it is in some other sectors. In
particular, the IT sector has emerged over the last three decades to become the largest private
sector employer, with female staff accounting for over 30% of the work force, according to our
analysis, which is broadly consistent with other studies (NAASCOM, 2018; India Skills Report,
2018). Many qualified women with science, technology, engineering and mathematics (STEM)
backgrounds choose to work in the IT sector over the physical infrastructure industry.

In the IT sector, comparatively high salaries, easy international mobility, gender-neutral policies
based on knowledge-centric skills possession, flexible work routines, and physically less
demanding work in comfortable indoor work environments are among the most important factors
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that influence the high participation of highly skilled women (Bhattacharyya and Ghosh, 2012).
Many of the companies selected as the “best work place for women in India” belong to the IT
sector (Outlook Business, 2018).

The rooftop solar sector is still in an early stage of development as an industry with an annual
market size on the order of USD 1 billion. The number of employees in these companies is typically
in the range of 50 to 300 rather than 1 000 to 10 0oo or even higher. The IT sector now generates
USD 170 billion of the annual market contributing to about 8% of the country’s GDP (IBEF, 2018;
NASSCOM, 2018).

The value chain in the rooftop solar sector, which involves physical infrastructure as well as office-
based business activities, is inherently different from the IT sector. However, the rooftop solar
sector (or, more broadly, the clean energy sector) could learn from the success of the IT sector in
creating work environments and conditions that embrace women'’s labour power. This could
enable the rapid growth that is necessary if India is to achieve the government’s 2022 target and

make sustainable development a reality.
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Section 3. Existing barriers to and support for
women's participation in the sector

The emerging and non-traditional nature of clean energy technologies like rooftop solar
presents the sector with an opportunity to adopt a gender-responsive approach. The low level
of participation of women in the rooftop solar workforce underscores the importance of
understanding the barriers that women face in this sector. With tremendous growth potential,
the rooftop solar sector is at an opportune stage to focus on increasing women'’s representation
in the workforce.

In this section, we analyse the existing barriers to and support available for women in solar
rooftop companies across India that have become clear through our survey and interviews. We
assess the barriers at individual, company, and societal levels, as well as the existing formal and
informal support arrangements for women. The four dimensions include 1)access to
opportunities for women, 2)formal policies and procedures, 3)norms and practices at
workplaces derived from the social structures, and 4) the individual consciousness of female and
male employees. These dimensions are adapted from the “Gender at Work" framework, which
has been widely used to identify opportunities and barriers to gender equality, evaluate
progress, and build a strategy at the work place (Gender at work, 2018; Figure g).

Figure 9. Four dimensions of issues identified in our analysis
Individual
A
1
Access to opportunities for
women ("Resources")
Informal <€ 2> Formal

3
Norms and practices at
work place
("Informal norms and
exclusionary practices")

\ 4

Systemic

Note: The original name of each quadrant from the framework is given in parentheses. We adjust the interpretation of the four quadrants that
are built on the individual/systematic and formal/informal dimensions for our analysis.

Source: Adapted from Gender at Work (2018), “Gender at work framework”.

We identified and assessed the barriers most women face in the sector in four dimensions.
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The four issues we discuss in-depth in this section are listed below. They are linked to certain
features of the rooftop solar sector, such as the fact that it is a relatively young industry and
that it involves jobs traditionally held by men (such as onsite construction work) in its value
chain. While other sectors share some of these elements, addressing these issues will help the
rooftop solar sector maximise women'’s talent and, in doing so, fuel its growth.

Access to opportunities for women: The perception of a lack of safety and security at rooftop
solar project sites can discourage women from undertaking work in male-dominated positions
such as engineers and project managers. This concern is also observed in relation to site-
based jobs in other sectors. Some companies actively take supportive steps to encourage
female employees to take up these jobs. Supportive measures include providing appropriate
accommodation and sanitation facilities, transportation, and careful planning, but companies
in general are still in the process of developing the capacity to accommodate female
employees’ needs.

Formal policies and procedures: Support beyond legally required policies needs to be
formalised to attract and retain female employees. All companies in this sector, as in others,
have human resources policies required by the government such as paid maternity leave and
prevention of sexual harassment at workplace. However, few companies have yet to take the
initiative to go beyond that, given that this sector is in an early stage of development.

Norms and practices at workplaces: Traditional societal values and gendered norms as they
prevail in Indian society in general can affect rooftop solar companies and their employees. In
the rooftop solar sector, further supportive policies in long-term human resource planning are
needed to allow both men and women to challenge the expectations of the traditional gender
roles.

Individual consciousness among employees: The consciousness and personal experiences of
men and women, such as their respective level of knowledge regarding equality and women's
rights, attitudinal bias towards women'’s rights, and actions taken to protect these rights, are
potent forces that shape gender equality within a company and the sector. Awareness varies
across individuals, but some companies have seen a change for the better in the gender-
biased perceptions of employees through active interactions with female employees and
employees with different cultural backgrounds.

1. Access to opportunities for women

Table 1.

Issue 1: Access to opportunities for women in the rooftop solar sector: Examples of
existing barriers and support

Barriers for female employees Existing support and practices

Adverse perception of safety and security at
project sites

Organisational support during travel to field locations,
such as provision of appropriate accommodation,
sanitation and transport facilities, and careful planning.

Mentorship from female role models in functions that
are predominantly occupied by men.

Organisational support for women in executing day-to-

Self-selection of women opting out of roles that  day functions and from the supervisors in functions with
conflict traditional familial obligations fewer women. Examples include flexibility in work

timing, addressing women'’s needs during travel
arrangements, and delegation of decision-making
authority.
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The perceptions of insufficient safety and security may limit
opportunities for women to work in some roles traditionally held by

men

As discussed in Section 2, the share of women overall in the rooftop solar sector is 11%.
However, the number of women working in the core engineering functions is far lower than the
number of women working in support functions in the corporate segment. A significant factor
accounting for this disparity is that job roles in the core phases often require extensive travelling
to project sites for industrial clientele located in remote and rural areas, which poses challenges
for women.

Employers do not always consider it appropriate to send female employees to potentially risky
locations. The issue of perceived safety at project sites in distant locations (especially for
industrial customers) is related to the threat of sexual harassment or assault from strangers or
male co-workers, as well as to certain safety risks associated with physically intensive onsite
work. In addition, the employers’ hesitation may also result in part from “protective legislation”
in India that, historically, has limited the employment of women workers by placing restrictions
on women working during the night and on the type of operations in which women can engage
(Ghai, 2018). For example, such legislation requires companies to provide safety measures such
as transportation for women working after 19:00 in the evening at project sites. The need to
provide additional facilities suitable for women at project sites may be seen as a financial
burden by the companies.

These generalised anxieties about women's safety at site locations often keep women out of
many roles. Some female interviewees highlighted the challenge of exercising supervisory
authority among contractors and vendors onsite in addition to a bias among some clients to
hosting women at their sites.

In fact, many female employees themselves