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Isolating structural components around community dynamics requires us

to rethink relationships between sustainable development goals (SDGs)

What we usually do is think
about SDGS in isolation
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Isolating structural components around community dynamics requires us
to rethink relationships between sustainable development goals (SDGs)

What we usually do is think What we ought to do is think
about SDGS in isolation about SDGs in interaction
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Isolating structural components around community dynamics requires us
to rethink relationships between sustainable development goals (SDGs)

What we usually do is think What we ought to do is think
about SDGS in isolation about SDGs in interaction
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Such reconceptualization requires a mixture of methods

Difficult Challenge

O
O
O

nteracting systems with different norms
Difficult to make these systems salient to those affected

Data constraints

Carnegie
Mellon
University



Such reconceptualization requires a mixture of methods

Difficult Challenge
O Interacting systems with different norms
O Difficult to make these systems salient to those affected

O Data constraints

MIXED
METHODS

Carnegie
Mellon
University




Such reconceptualization requires a mixture of methods

Difficult Challenge
O Interacting systems with different norms
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Such reconceptualization requires a mixture of methods

Difficult Challenge
O Interacting systems with different norms
O Difficult to make these systems salient to those affected

O Data constraints

MIXED
METHODS

Qualitative Quantitative

knowing what to count properly counting it

hypothesis generating hypothesis testing
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Novel Mixed Methods Example — Gender Inequality in Electricity
Infrastructure

Rosenberg, et al. 2020 - Nature Sustainability
(https://www.nature.com/articles/s41893-019-0447-3)
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Novel Mixed Methods Example — Gender Inequality in Electricity
Infrastructure

Rosenberg, et al. 2020 - Nature Sustainability

(https://www.nature.com/articles/s41893-019-0447-3)

o If we consider electricity usage beyond access, are benefits equally distributed
between males and females? -Links SDG 5 (gender) with SDG 7 (energy)

Carnegie
Mellon
University




12

Novel Mixed Methods Example — Gender Inequality in Electricity
Infrastructure

Rosenberg, et al. 2020 - Nature Sustainability

(https://www.nature.com/articles/s41893-019-0447-3)

o If we consider electricity usage beyond access, are benefits equally distributed
between males and females? -Links SDG 5 (gender) with SDG 7 (energy)

O

Study 1 (Qualitative): Appliance Access & Usage Survey (N=31 women)
Study 2 (Quantitative): ACCESS Data (N=8,563 households —
http://dx.doi.org/10.7910/DVN/ONVILF)
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Context: India

Country with largest un-electrified

population in the world
(IEA 2016: ~239 million)

Wide variation in electrification rates —
useful to generate hypothesis and test
their generalizability
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Context: India

Country with largest un-electrified

population in the world
(IEA 2016: ~239 million)
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Wide variation in electrification rates —
useful to generate hypothesis and test
their generalizability
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Study 1: Women do not benefit as much as men

More male-used appliances

Has appliance Average points of use Female usage Male usage

TV Mon-kitchen fan  Mobile] TV Mon-kitchen fan  Mobile Mon-kitchen fan  Mobile vV Mon-kitchen fan Mobile
Payment problems (n= 22)
No payment problems (n = 8)

Land owner (n=8)
MNot a land owner (n = 23)

Kids (n= 19)
No kids (n=12)

High caste (n=7)
MNot high caste (n = 24)

All households (n = 31) | 77% |

, . . . . Carnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in Mellon

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.
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Study 1: Women do not benefit as much as men

More male-used appliances

Has appliance Average points of use Male usage
TV MNon-kitchen fan  Mobile] TV MNon-kitchen fan  Mobile v Mon-kitchen fan ~ Mobile

Payment problems (n= 22) 0.86 3.73 2.55 100% 100% 100%
No payment problems (n = 8) 0.75 2.63 1.25 100% 100% 100%

Land owner {1 = 8) 1.00 _ 3.38 100% 100% 100%

Mot a land owner (n = 23) . 1.74 100% 100% 100%

Kids (n=19) : . 2.16 100% 100% 100%
No kids (n=12) 3.50 217 100% 100% 100%

High caste (n=7) . 443 288 100% 100% 100%

Not high caste (n=24) . 1.96 100% 100% 100%

All households (n = 31)

rnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\:/[111()6“{;

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: Women do not benefit as much as men

More female-used appliances

Average points of use Female usage Male usage
Kitchen Kitchen Sewing Kitchen Kitchen Sewing Kitchen Kitchen Sewing
Iron  light ron light fan  Mixer machine Grinder| Iron light  fan Mixer machine Grinder

fan  Mixer machine Grinder

Payment problems (n= 22) 050 0.64

No payment problems (n = 8)

NA NA NA NA NA NA NA NA

Land owner (n = 8)
Not a land owner (n = 23)

kids (n=19)
No kids (n=12)

High caste (n=7)
Not high caste (n = 24)
All households (n = 31)

| . . . . . Carnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in Mellon

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: Women do not benefit as much as men

More female-used appliances

Appliance access Appliance usage

Average points of use Female usage
Kitchen Kitchen Sewing Kitchen Kitchen Sewing

light ~ fan  Mixer machine Grinder| Iron light fan  Mixer machine Grinder

Payment problems (n= 22) L
No payment problems (n = 8) ! NA NA NA NA

Land owner (n = 8)
Not a land owner (n = 23)

kids (n=19)
No kids (n=12)

High caste (n=7)
Not high caste (n = 24)
All households (n = 31)

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in lg/[ellorg

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. UIliVGI‘Sity
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Study 1: Economic affordability does not fully explain this

HH AccessF Usage M Usage

Kitchen Kitchen Kitchen KitchenKitchen Kitchen
Light Fan Licht Fan Liocht Fan

No problems with payment (N=22) 0.64
Problems with payment (N=8)

N/A

Land Owner N=8)
Non-Land Owner (N=23)

Kids (N=19)
No Kids (N=12)

High Caste (N=7)
Non-High Caste (N=24)
All Households (N=31)

rnegi
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\]/111106151{% =
energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University




Study 1: Economic affordability does not fully explain this

HH AccessF Usage M Usage

Kitchen Kitchen Kitchen Kitchen

Light Fan Light Fan

No problems with payment (N=22) 0.64
Problems with payment (N=8)

Land Owner N=8)
Non-Land Owner (N=23)

Kids (N=19)
No Kids (N=12)

High Caste (N=7)
Non-High Caste (N=24)
All Households (N=31)

Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in
energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.
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Study 1: Economic affordability does not fully explain this

HH AccessF Usage M Usage

Light Fan
No problems with payment (N=22) 0.64

Problems with payment (N=8)

Land Owner N=8)
Non-Land Owner (N=23)

Kids (N=19)
No Kids (N=12) N 0.25
High Caste (N=7)
Non-High Caste (N=24)
All Households (N=31)

HH AccessF Usage M Usage

Non-Kitchen Fan Non-Kitchen Fan Non-Kitchen Fan

No problems with payment (N=22) _

Problems with payment (N=8) 2.63 63%

HH AccessF Usage M Usage

Non-Kitchen | Non-Kitchen | Non-Kitchen

No problems with payment (N=22)

Problems with payment (N=8) 3.13
Land Owner (N=8)

Non-Land Owner (N=23) 2.83 Land Owner (N=8)
Non-Land Owner (N=23)

Kids (N=19) L
No Kids (N=12) 73% Kids (N=19)

No Kids (N=12)
High Caste (N=7) 443 71%

Non-High Caste (N=24)
All Households (N=31)

High Caste (N=7)
Non-High Caste (N=24)
All Households (N=31)

Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in
energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.
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Study 1: Economic affordability does not fully explain this

HH AccessF Usage M Usage

No problems with payment (N=22)
Problems with payment (N=8)

Land Owner N=8)
Non-Land Owner (N=23)

Kids (N=19)
No Kids (N=12)

High Caste (N=7)
Non-High Caste (N=24)

Kitchen Kitchen Kitchen Kitchen
Light Fan Light Fan
0.64

All Households (N=31)

HH AccessF Usage M Usage

Non-Kitchen Fan

Non-Kitchen Fan

No problems with payment (N=22) 3.73 100%
Problems with payment (N=8) 2.63 100%
Land Owner (N=8) 100%
Non-Land Owner (N=23) 100%
Kids (N=19) 100%

No Kids (N=12) 100%

High Caste (N=7) 100%
Non-High Caste (N=24) 100%

All Households (N=31) 100%

Land Owner (N=8)
Non-Land Owner (N=23)

Kids (N=19)
No Kids (N=12)

High Caste (N=7)
Non-High Caste (N=24)

No problems with payment (N=22)
Problems with payment (N=8)

HH AccessF Usage M Usage

Non-Kitchen Non-Kitchen

Bulb Bulb

All Households (N=31)

Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in
energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.
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Study 1: Women do not benefit as much as men

Women can more easily engage in work (96%) and work longer into the night (91%)

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in g/[ellorg

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. UIliVGI’Sity
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Study 1: Women do not benefit as much as men

Women can more easily engage in work (96%) and work longer into the night (91%)

Women can more easily use daytime hours towards activities of interest
o 65% say they can more easily engage in leisurely activities and 70% say they
can access more information sources

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\:/[(31101?

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: Women do not benefit as much as men

Women can more easily engage in work (96%) and work longer into the night (91%)

Women can more easily use daytime hours towards activities of interest
o 65% say they can more easily engage in leisurely activities and 70% say they
can access more information sources

Women may be working longer both day & night
o Only about half (57%) said they spend less time in household work

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\]/[e110(;1g

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University




Study 1: Women do not benefit as much as men

Electricity access has not changed the local patriarchal social structure (more
bargaining power for males)

Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in
energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.
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Study 1: Women do not benefit as much as men

Electricity access has not changed the local patriarchal social structure (more
bargaining power for males)
oOnly 26% felt they have more ability to do what they want

Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in
energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.
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Study 1: Women do not benefit as much as men

Electricity access has not changed the local patriarchal social structure (more

bargaining power for males)
oOnly 26% felt they have more ability to do what they want

o“life is easier but still women are always busy with household work — not as free
as men. Now | am just always working.”

rnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\:/[111()6“{;

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: Women do not benefit as much as men

Electricity access has not changed the local patriarchal social structure (more

bargaining power for males)
oOnly 26% felt they have more ability to do what they want

o“life is easier but still women are always busy with household work — not as free
as men. Now | am just always working.”

oSome respondents even stopped talking when males came home

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\]/[e110(;1g

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: Women do not benefit as much as men

Electricity access has not changed the local patriarchal social structure (more
bargaining power for males)
oOnly 26% felt they have more ability to do what they want

o“life is easier but still women are always busy with household work — not as free
as men. Now | am just always working.”

oSome respondents even stopped talking when males came home

oEven wealthier females noted the very interview was not possible with males
present and they could not leave home unaccompanied

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\]/[ellOIIg

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: What can explain this? — Local Social Norms Drive Power

Electricity access is associated with appliances more frequently used by
those with more power in the household

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in g[ellor?

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Study 1: What can explain this? — Local Social Norms Drive Power

Electricity access is associated with appliances more frequently used by
those with more power in the household

H1: households with electricity access will be associated with more male-
used than female-used appliances

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\:/[(31101?

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.

University
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Study 1: What can explain this? — Local Social Norms Drive Power

Electricity access is associated with appliances more frequently used by
those with more power in the household

H1: households with electricity access will be associated with more male-
used than female-used appliances

H2: even for more affordable appliances (light bulbs and fans), we expect
these appliances will be more greatly associated in those locations that are
more frequented by males than females (non-kitchen)

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\]/[ellOIIg

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.

University



34

Study 1: What can explain this? — Local Social Norms Drive Power

Electricity access is associated with appliances more frequently used by
those with more power in the household

H1: households with electricity access will be associated with more male-
used than female-used appliances

H2: even for more affordable appliances (light bulbs and fans), we expect

these appliances will be more greatly associated in those locations that are
more frequented by males than females (non-kitchen)

We would expect that H1 and H2 will not hold for female-led households

arnegie
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in lgﬂellong

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118.

University
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Study 2: H1 supported

Years Since Receiving Electricity

1year{| * e
2years | * e
3 years - e
d4years| ¥ e
5 years - D
6years{| T
7vyearsH|
8 years — .
9 years - — .
10 years and more - & e
0 5 : 15 2 25

Number of Appliances

® Female ¢ Male

rnegi
Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in 1(\:4%110(;? ©

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. UIliVGI'Sity
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Study 2: H2 supported and results attenuate for female-led households

DV: Total Lights and Bulbs
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energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. UIliVGI‘Sity
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Study 2: H2 supported and results attenuate for female-led households

DV: Total Lights and Bulbs
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Rosenberg, M., Armanios, D. E., Aklin, M., & Jaramillo, P. 2020. Evidence of gender inequality in g/ﬁbll()(;lg

energy use from a mixed-methods study in India. Nature Sustainability, 3(2): 110-118. University
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Summary: Mixed methods allow us to more accurately uncover gender

interactions across social and physical infrastructure and across SDGs

Mixed methods can uncover new factors (qualitative) and test them (quantitative)
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Summary: Mixed methods allow us to more accurately uncover gender

interactions across social and physical infrastructure and across SDGs

Mixed methods can uncover new factors (qualitative) and test them (quantitative)

o Especially crucial for capturing gender dynamics across social and physical
infrastructure and across SDGs
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Summary: Mixed methods allow us to more accurately uncover gender

interactions across social and physical infrastructure and across SDGs

Mixed methods can uncover new factors (qualitative) and test them (quantitative)
o Especially crucial for capturing gender dynamics across social and physical
infrastructure and across SDGs

While females may benefit from energy access, community structure may hinder
or reduce their likelihood to even seek such benefits
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Summary: Mixed methods allow us to more accurately uncover gender

interactions across social and physical infrastructure and across SDGs

Mixed methods can uncover new factors (qualitative) and test them (quantitative)
o Especially crucial for capturing gender dynamics across social and physical
infrastructure and across SDGs

While females may benefit from energy access, community structure may hinder
or reduce their likelihood to even seek such benefits

o Rosenberg, et al: patriarchal structure reduces electricity benefits for females
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Summary: Mixed methods allow us to more accurately uncover gender

interactions across social and physical infrastructure and across SDGs

Mixed methods can uncover new factors (qualitative) and test them (quantitative)
o Especially crucial for capturing gender dynamics across social and physical
infrastructure and across SDGs

While females may benefit from energy access, community structure may hinder

or reduce their likelihood to even seek such benefits

o Rosenberg, et al: patriarchal structure reduces electricity benefits for females

o Malakar and Day 2020: some women do not choose cleaner fuels due to
community dynamics (collective female bonding via gathering firewood)
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Summary: Mixed methods allow us to more accurately uncover gender

interactions across social and physical infrastructure and across SDGs

Mixed methods can uncover new factors (qualitative) and test them (quantitative)
o Especially crucial for capturing gender dynamics across social and physical
infrastructure and across SDGs

While females may benefit from energy access, community structure may hinder
or reduce their likelihood to even seek such benefits
o Rosenberg, et al: patriarchal structure reduces electricity benefits for females
o Malakar and Day 2020: some women do not choose cleaner fuels due to
community dynamics (collective female bonding via gathering firewood)
o Economic affordability does not seem to fully explain these results
Carnegie
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Going Forward: Sharing Qualitative Protocols and Archival Datasets

What to do methodologically then going forward to scale such work?
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Going Forward: Sharing Qualitative Protocols and Archival Datasets

What to do methodologically then going forward to scale such work?

When data is confidential, sharing interview, focus group, and survey protocols
(Armanios 2020 - https://www.nature.com/articles/s41560-020-00729-x)
o Rosenberg, et al. 2020 (discussed here)

Malakar and Day 2020 - https://www.nature.com/articles/s41560-020-00722-4
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Going Forward: Sharing Qualitative Protocols and Archival Datasets

What to do methodologically then going forward to scale such work?

When data is confidential, sharing interview, focus group, and survey protocols
(Armanios 2020 - https://www.nature.com/articles/s41560-020-00729-x)
o Rosenberg, et al. 2020 (discussed here)

Malakar and Day 2020 - https://www.nature.com/articles/s41560-020-00722-4

When data is not confidential, sharing constructed archival datasets
o Armanios, DE. et al. 2020 - https://doi.org/10.5465/amd.2018.0014
(Dataset: https://www.cmu.edu/epp/stategovexp/)
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Thank You!

E-mail: darmanios@cmu.edu

URL: https://www.cmu.edu/epp/people/faculty/daniel-armanios.html
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