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1. Introduction
• A basic engineering approach is to find an
optimal solution.
• Social systems and societal impacts are complex
and non-linear.
• The prediction of developments in the underlying
technology is not so much the problem, as its
unintended societal consequences.
• The job of engineers is to constantly interact with
and negotiate this linear/non-linear divide.
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Some underlying ???
• Why did technologies take the form that they
did?
• What assumptions were made by engineers,
politicians and business people about the role
that people or machines might play in the
brave new worlds they sought after?
• How can we find multidisciplinary ways of
looking at social and technical relations, evenhandedly?
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• Non-technical criteria influence our technological
choices; especially in relation to gender:
Tech voices tend to be female?
Humanoid robots are assigned gender roles?
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Siri: When it comes to
violence against women, Siri
is strangely mute. Ask her
what do to do and she
comes back with, “I don’t
know how to respond to
that.”
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Silicon Valley: The ‘Elephant in the Valley’ survey of 200+
women with at least ten-years experience working in the hightech sector > 90% from Silicon Valley:
• 84% told they were too aggressive;
• 88% experienced unconscious bias (demeaning comments,
no eye contact from male colleagues);
•60% suffered sexual harassment
• “Sexism valley”?
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2. Frameworks/methodologies
(a) Energy studies
• Vaclav Smil: “commonly used measures of energy
use – be it conversion efficiencies, energy costs,
per capita utilization levels, growth rates,
consumption elasticity, or output rations – are
just helpful indicators of the performance and
dynamics of processes whose aim should not be
merely to secure basic existential needs or to
satisfy assorted consumerist urges but also to
enrich intellectual lives and to make us more
successful as a social and caring species.”
Smil, 2003
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2 (a) Infant mortality and
female life expectancy
• Smil found that ‘acceptable levels’ of infant
mortality (of less than 30/1000 live births)
correspond to per capita energy use of at least
30-40GJ a year per capita.
• Female life expectancies above 70 years are
seen in countries consuming no more than 4550 GJ of energy per capita, the averages above
80 years are not found in any country
consuming less than about 110GJ/capita.
• There are clear saturation levels.
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Smil curve

Exception,
Sri Lanka?
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MMR and energy correlations (2014)

For low levels of MMR, of below 40-50, least 2000kgoe/capita or approximately
84GJ/capita of energy consumption is necessary. Exception, Sri Lanka? (3704,30)
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2 (b)“Co-evolution”
• Grubler: technology and institutional and
social settings “co-evolve, mutually
depending on, mutually cross-enhancing each
other”.
• He outlines four “grand” patterns which
characterize technological change and their
corresponding energy transitions.
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‘Grand patterns’
1. No individual technology is able to transform
whole energy systems that are large and
complex;
2. Any new technology introduced is initially crude,
imperfect, and very expensive;
3. The history of past energy transitions highlights
the critical importance of end‐use, that is
consumers and energy demand;
4. The process of technological change (from
innovation to widespread diffusion) takes
considerable time.

Grubler, 2012
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2 (c) Development approaches

Photo by Knut-Erik Helle (https://www.flickr.com/photos/deepeco/), Rural electrification,
CC BY-NC 2.0 https://creativecommons.org/licenses/by-nc/2.0/

14

ADB entry points and sub sectors
Energy Sub-sectors

Potential

(a) Power generation and transmission
•
•
•
•
•

Gender mainstreamed resettlement plans and risk mitigation activities in
project affected communities
Improved quality of power supply
Gender sensitive capacity building of energy utilities
Unskilled employment for women in civil works and electro-mechanical
works
Investment in street lighting and household CFL programs

Little or no end-user
interface, no
distribution systems
for household
electrification
Hard: poor
potential

(b) Rural Electrification
•
•
•
•
•
•
•
•

Increase in number of electrified below-poverty-line households
including all households headed by poor women
Institutional electrification for schools and hospitals, including street
lighting
Strengthen women’s participation and leadership in communitymanaged decentralised distribution systems
Maximize opportunities for energy-based women’s entrepreneurship
and related skills training
Maximize women’s skilled and semi-skilled employment opportunities in
the energy sector with technical training
Gender-sensitive user education programs
Capacity building for local women’s organizations
Gender sensitivity training of stakeholders for GAP implementation

End-user
interface, with
distribution systems
for household
electrification
Soft: Good to very
good potential
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ADB entry points …….
(c) Renewable Energy
•
•
•
•
•

As in (b)
Women’s employment in developing a skilled national/local labor force
for RE development
Promote women as service providers in RE systems and technologies
Promote targeted investments in RE technologies to maximize impacts
on gender equality and women’s empowerment
Promote gender issues in climate mitigation financing schemes

Off-grid, distributed,
decentralized
generation systems
Soft: Very good
potential
Utility scale power
generation
Fair to good
potential

(d) Energy Efficiency
•
•
•

Improved quality of supply to benefit local economies and the
livelihoods of women and men in poor communities
Energy conservation targeted at women household consumers, for micro
and small entrepreneurs, farmers and others
Introduction of new transmission and loss reduction systems generates
employment opportunities for young women and men in poor
communities

Fair to good
potential
if coupled
with distribution
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2 (d) Feminist ‘science and technology
studies’ (STS)
• Technology is not purely technological. They
are shaped by the social circumstances within
which it takes place.
• Technology is treated as a “sociotechnical
product”.
• The relationship between gender and
technology as one of mutual shaping.
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• Gender is integral to this
sociotechnical process.
• Drawing more women
into design and the
configuration of
technology is not only an
equal employment
opportunity issue, but is
also crucially about how
the world we live in is
shaped, and for whom.
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3. Disruptive technologies

3-D printing, autonomous vehicles,
wearable internet and energy storage,
hold the potential to transform mass
consumption and production.
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What are the gender ramifications of disruptive
technologies?
• Greater intervention and control over women’s
bodies, by a male-dominated or ‘patriarchal’
scientific establishment?
• Or the dawn of a new age with access to new
technologies with the potential to empower
women and transform gender relations?
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Renewable energy has been identified as having
the potential to be a ‘disruptive technology’ due
to the following general characteristics.
– A rapidly advancing technology
– The potential scope of the impact is broad
– Economic impact which could dramatically change
the status quo

McKinsey Global Institute, 2013
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Evans: Underpinning technologies
Underpinning technologies are those
existing and developing technologies
that are advancing in a reasonably
predictable manner. Hence the likely
capabilities within 10 - 20 years can be
determined with some degree of
confidence.
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Computing power and memory – exponentially increasing
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Steadily increasing capability in networking
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Steadily advancing cognitive computing capability
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Evans: Underpinning technology list
Near instantaneous and near-zero cost DNA sequencing.
3-D printing –fast, highly capable, low cost, widespread,
Humanoid robotics and natural user interface technology,
Autonomous vehicles, driverless cars, UAV’s, electric
vehicles—low cost, safe, efficient, widespread within 15 years.
• Smaller, cheaper, more capable sensing and monitoring
technology, including new nano-technology based sensor
systems, such as low-cost, chip-based bio-chemical analysis.
• Improved large and small scale alternative energy technology,
better storage, wireless transfer for low power levels, energy
scavenging technology for many consumer and monitoring
applications, advanced power grid control and micro-grid
technology (smart-grid).
• New energy technologies and more efficient use of existing
gas, oil, coal.
•
•
•
•
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• The ‘convergence’ of these technologies have
the potential to have profound societal
impacts.
– Renewable energy sources + sensing + networking
+ analytics + extensive distributed energy sources
= green power (smart grid)
– Smart and agile power systems + extensive sensing
+ analytics + networks + autonomous electric
vehicles = safe, green, sustainable (smart) cities
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Women’s labor time: the Nepal Case
Micro-hydro based connectivity in Mayagdi District found
that women can reduce their time spent on agroprocessing by up to 4 hours daily.
Transforming women’s lives, with significantly more time for leisure:
– watching the news (45 hours/year),
– educational programs (28 hours/year)
– watching movies (131 hours/year)
(women in un-electrified communities spend a negligible amount
of time on these activities)
– “receiving visitors” (66 hours/year) than women in un-electrified
communities (48 hours/year).
Pokharel, 2006
Legros et al, 2011
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4. Multiple pathways

• Four network technologies – water, electricity, internet
and other telecentre services, mobile phones are
assessed:
– electricity provision is “more promising” as it substitutes
for physical labor and complements a wide range of
productive activities.
– internet services, while minimally utilised by women in
low-income countries, significantly reduces transaction
costs on information flows.
– mobile phones, however, reduces the physical labor of
travel (to access information, for example), reduces the
costs of money transfers and increases the ability of
women entrepreneurs to coordinate their family work and
working lives.
Jacobson, 2011
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• According to some access to energy services is
primarily “a welfare approach aims to lighten women’s
daily problems, but not structurally to change their
roles”.
• Are some pathways more conducive to enabling the
transformation of gender relations?
• A key factor “is to increase the productivity of women’s
income-earning labor in order to bring about an
economic worth in the use of women’s labor”. That
is,women’s “economic empowerment” is key.
Skutch, 1998 & 2005
Clancy and others, 2011
Kelkar and Nathan, 2005
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Historical Experience
The historical experience of industrialised countries
shows that:
– The latter half of the twentieth century did see
time freed up from the household sector by laborsaving technology but that these technologies
have had only a small effect on increasing gender
equity.
– The composition of housework has changed over
time, however, with less time spent on food
preparation and more on shopping and family
managerial tasks.
Jacobson, 2011
Vanek 1974
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Technological determinism?
Or causality, correlations and such:
• Smil, while rejecting any simplistic technical
determinism, argues that technological change
and advances, including high energy use, were
determining factors in the socio-economic
advances of the 20th century.*
• Barry Commoner’s (1972) dicta, that everything is
connected to everything else and that everything
goes somewhere, is also noteworthy here.
32

5. ADB: “High Level Technology”

Focus on ‘mainstreaming’ high level technologies in projects
from 2017.
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Working definition:
– Create or improve ways of serving client needs in terms of efficiency
and productivity, e.g. smart grids, ICT.
– Addresses climate mitigation, adaptation and resilience to disaster
risks, e.g. smart grids, microgrids with storage, offshore wind,
concentrated solar, early warning systems.
– Innovation in processes, methods or techniques and use of new or
improved equipment/materials in construction and operations.
– Reduces environmental and social costs, e.g. reduce negative impacts
on air and water quality, noise, natural capital.
– Improves economic efficiency, durability, long-term performance
efficiency, e.g. more efficient energy and materials consumption,
reduce-reuse-recycle – reduce waste
– Creates market opportunities for scaling up, e.g. innovative business
opportunities based on renewable energy penetration.
– Maximises energies and increases scale and impact through crosssectoral collaboration, e.g. an integrated infrastructure approach,
‘smart and safe cities’)
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6. ‘Gender friendly’ technology research
– Apply the concept of disruptive technology to gender
transformation.
– Identify disruptive energy technologies: renewable energy,
small-agile systems, battery storage, other.
– Women’s labor time and economic empowerment as key
areas of impacts
• New technologies
• Adapting and improving existing technologies

– Processes of design and development
•
•
•
•

Levin’s non-hierarchical approaches to quantitative and qualitative
Smil’s ying-yang
Grubler’s co-evolution
Capability approaches to energy system design and development

-- A ‘technology audit’ is being prepared.
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Concluding points

– There is no ‘technological-fix’ to the socio-economic
and gender equality challenges.
– However, where new energy technology is emerging
in essential infrastructure, a unique opportunity is
provided to configure a ‘social product’ that can
contribute to inclusive development
– Without economic development indicators
comparable to industrialised countries, even the
poorest communities in developing countries, can
‘leap over’ stages, by adopting less capital intensive
and centralised energy systems.
– Governments play an important and even critical role
in spawning new technology development for
inclusive growth.
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