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World access to electricity

2.8 billion people had no access to
modern energy services and over

1.1 billion did not have electricity
(World Bank, 2016)

1 has access to electricity

M no access to electricity



Electricity demand projections
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Climate change and sustainable development challenges

» Household electricity consumption accounts for 40% of global
energy related CO, emission and is expected to grow, especially
in developing countries

* Supply-demand mismatch in developing countries.
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Questions

* Non-price energy conservation methods seem as appealing
solutions to the challenges, especially for developing countries

* Less costly and politically more feasible

* How effective are non-price energy conservation methods in
influencing electricity consumption?
1. Conventional approach:
e Information campaign — “know how”
2. Behavioural approach:
* Social norm
* Nudging — injunctive message



How we answer the question’?

* RCT ~2300 households in 3 Bangladeshi cities (10 suburbs)

* “know how” and “norm” intervention and rounds of survey over
6 months to examine electricity consumption changes

* Pre-intervention enumeration in January 2017 (N=2394)

* Four rounds of treatment and survey
* R1: Baseline survey + treatments in April 2017 (N=2248)
 R2: Survey + treatments in June 2017
* R3: Survey + treatments in August 2017
* R4: Survey in November 2017

* Expect no treatment effect in R1 (April) and treatment effects from R2
to R4



Treatment groups

Control
* Verify electricity consumption (bill and kWh)

Neighbour comparison (neighbourhood)

* Descriptive information about own electricity use and median
neighbour’s + an injunctive message (encouragement /disapproval)

Suburb comparison

* Descriptive information about own electricity use and median
suburb’s + an injunctive message (encouragement /disapproval)

Knowledge

* Knowledge-based information (tips) about electricity conservation
methods + verification of electricity consumption



Efficient and inefficient users

Descriptive information:
S S own electricity use is below
that of the comparison group
(bottom 40 percentile)

Injunctive norm to encourage or
reinforce “good” behaviour

Bad Electricity User

Your monthly electricity use statement- January 2017
So far your electricity consUMPHON s ..................cceveunne.

Descriptive information about
own electricity use relative to
comparison group
(top 30 percentile)

O o veur ity comsumpion Injunctive norm to discourage
“bad” behaviour

danger zone




Average users

Given to those between 40 and 70 percentile

Average Electricity:lser| o ,
- 3 y‘ Descriptive information:

own electricity use is “average”
and close to comparison group

So far your eleciricly consumption s ‘ s B

Your electricity consumption is close to the

average of the suburb. You have more score for
/  beingan efficient electricity user

.




Energy saving tips
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Balanced characteristics by treatment

Control Neighbor Suburb Knowledge

(TO) (T1) (T2) (T3) Difference

(n =550) (n =567) (n = 568) (n=563) T1-TO T2-TO

Electricity consumption (kwh) 322.820 325.339 319.405 320.602 2.519 -3.415
[117.48] [125.55] [114.82] [110.41] (7.273)  (6.950)

Expenditures (Taka) 1726.325 1727.076 1715.954 1692.806 0.751 -10.371
[671.28] [690.08] [733.49] [668.06]  (40.733) (42.030)

Log(consumption) 5.722 5.725 5.713 5.721 0.003 -0.010
[0.320] [0.331] [0.317] [0.301] (0.019) (0.019)

Log(expenditures) 7.393 7.390 7.383 7.375 -0.004 -0.010
[0.333] [0.345] [0.339] [0.326] (0.020)  (0.020)

Daily AC use 0.829 0.822 0.838 0.835 -0.007 0.009
[0.377] [0.383] [0.369] [0.372] (0.023) (0.022)

No. power outage (last 3 days) 1.156 1.155 1.146 1.124 -0.001 -0.010
[0.990] [0.975] [0.987] [1.003] (0.059)  (0.059)

No. rooms 3.497 3.459 3.520 3.554 -0.038 0.022
[0.956] [0.928] [0.924] [0.967] (0.057)  (0.057)

Notes: Standard deviations in brackets. Robust standard errors reported in parentheses



Average treatment effect
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Heterogeneous treatment etfects

e Electricity consumption by pre-baseline consumption
 Inefficient users: expenditure in the top 30 percentile
* Average users: expenditure in the middle 30 percentile

» Efficient users: expenditure in the bottom 40 percentile

 How do these three groups of users perform relative to the
control group (T0) and knowledge treatment group (T4)7

e Compare neighbour (suburb) comparison with T0O and T4

* Focus on neighbour comparison with TO and T4 in the interest of time

* Do the above for inefficient users, average users, and efficient users
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Inetficient users: neighbour comparison vs. others

Comparison treatment started slow but N —
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Average users: neighbour comparison vs. others
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Average users: neighbour comparison vs. others
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Efficient users: neighbour comparison vs. others

Round 1: April 2017 Round 2: June 2017
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Efficient users: neighbour comparison vs. others

Comparison treatment started slow and never
caught up to knowledge treatment
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Experimental design — Extension

« Sample 1200 households (~half of the full sample) for follow-up
survey and treatment in May 2018

* 300 in each of the earlier treatment groups

* Survey electricity consumption and provide 600 households
knowledge treatment

* All in group 2 (neighbour comparison) and group 3 (suburb comparison)

e Follow up survey on all households (~2300) in July 2018

* Longer term effect in May 2018 before the new treatment?



Conclusion

« RCT of ~2300 households in Bangladesh to test the etfect of
providing knowledge vs. norm (social comparison) on electricity
consumption

* The effect of knowledge is generally more immediate (within one month),
whereas the effect of social comparison takes more than two months

» After 6 months of intervention, knowledge reduces electricity
consumption by 14%, whereas norm about neighbours or suburb reduces
electricity by 8%.

* Heterogeneity by user type

* Norm is as effective as knowledge for (inefficient) users at the top end of
the expenditure distribution 6 months into the intervention

* Knowledge treatment is always more effective than norm treatment for
(efficient) users in the middle and bottom of the expenditure distribution



Conclusion

* Knowledge is extremely useful for everyone. Norm treatment
seems useful for inetficient users only.

* Interesting to see whether
* effects persist after 12 months (6 months without intervention)

* norm combined with knowledge can be as effective or more effective than
knowledge treatment or norm treatment alone

 verification of consumption alone also has an effective too



