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1. How bad are *incandescent light bulbs for the environment

- Keeping the world lit with artificial lighting comes with significant environmental
impacts; About 15 percent of global electricity consumption and five percent of greenhouse gas
(GHG) emissions worldwide can be attributed to lighting alone. The use of artificial light at night '
also contributes to light pollution in the environment, which can disrupt the behav1or of wildlife
and contribute to insect *blOleCI‘Slty loss.

To conserve energy, the practice of turning the lights off when they’re not in use is often
recommended. a)_However, it’s not that simple. The energy required to light the room
largely depends on the type of bulb. Incandescent light bulbs—the least efficient type of lighting—
should always be turned off when they aren’t needed. Meanwhile, compact *fluorescent light bulbs
(CFL), which are more affected by the number of times they are switched on and off, should only
be turned off when leaving the room for more than 15 minutes.

Although switching lights off may help reduce energy use, switching to hght-emlttmg diodes

-(LED)—today’s most energy-efficient lighting technology—may be even better in the long run.

Compared to tungsten filament in incandescent bulbs or mercury vapor in CFLs, diodes require
less electricity to prodube a light output, thereby using less energy and lasting longer than other
lighting options. Here’s why making the switch to energy-efﬁcwnt lighting carries environmental
and economic benefits.

2. Incandescent bulbs aren’t very energy-efficient

The biggest environmental issue with incandescent bulbs is low energy efﬁmency Only two
to three percent of the electricity powering the bulb actually is converted to visible light, says
Matthew J. Eckelman, assistant professor of civil and environmental engineering at Northeastern
University. For an incandescent bulb to work, the tungsten filament inside must be heated to the
point that it glows. These kinds of bulbs aren’t efficient because the rest of the electrical power
supplied to the bulb that isn’t converted to visible light is lost as heat.

“Incandescent bulbs use more energy and produce more heat due to their engineering designs,”
says Paul Foote, energy efficiency and conservation specialist at the University of Illinois at
Urbana-Champaign. It’s important to shift to more energy-efficient alternatives to reduce the
environmental impacts of incandescent bulbs from the *utilization of foss11 fuels for electrlcr[y, he
added. ' :
Other lighting technologies are a more efficient option. For instance, CFLs and LEDs use
~ about 75 percent and 90 percent less energy than incandescent light bulbs respectlvely Compared
to incandescent bulbs, these higher-efficiency alternatlves use more electr1c1ty for the producnon
of light, not heat.

If every household in the country replaced one incandescent light bulb with a CFL bulb, it
- would save enough energy annually to prevent GHG emissions equivalent to what 800,000 cars
would produce. ( 7 ) that LEDs are ( A ) energy-efficient ( 7 ) CFLs, their ( = ) may
( 7 ) GHG emissions ( # ) further.

“This matters because 60 percent of the electricity in the US is still generated from fossil fuels,
with their attendant emissions of greenhouse gasses and harmful air pollutants, such as *particulate
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- matter,” says Eckelman. “Air pollution from the energy system causesone in five deaths
worldwide, but reducing demand for 'elect_r'icity through energy efficiency helps to lessen this
health burden.”

According to a 2017 study pubhshed in Envzronmental Research Letters, if a household uses
incandescent bulbs for more than three hours a day on average, it may be optimal to upgrade by
replacing them immediately with CFLs or LEDs. If it’s being used for only about 1/7th of an hour,
it’s better to keep the incandescent bulb and replace it with an LED bulb the following year. With
the use of a model, the authors determined the best point to. retire a lamp that is in working
condition to obtain an optimal replacement policy among all the possible upgrade scenarios.

' B)_Switching to energy-efficient light bulbs in the household not only minimizes the
environmental impact of inefficient lighting, but also illuminates the home with the same amount
of light for fewer environmental and economic costs. |

3. New bulb rules will reduce carbon emissions and save money ‘

Last week, the U.S. Department of Energy (DOE) adopted a new rule implementing a
minimum standard of 45 *lumens per watt for light bulbs. This essentially phases out older, high-
energy incandescent light bulbs, which don’t meet the criteria at 15 lumens per watt.

By *mandating a minimum light output or lumens per watt, manufacturers make sure all bulbs
can effectively light up a room, which ensures that consumers will avoid overusing energy with
substandard bulbs to get the same level of brightness, says Foote. “When upgrading from
incandescent bulbs to LEDs, we have noticed a 60 percent decrease in energy consumption on
average, and therefore energy cost av01dance has reduced our utility bill by similar amounts for
lighting,” he adds. :

Once the new rule from the DOE is fully implemented next year, consumers are expected to
save nearly $3 billion per year on their utility bills. Moreover, they don’t have to buy bulbs as ,
frequently as they used to because energy-efficient bulbs last much longer than incandescent ones.

“Incandescent bulbs have shorter lifetimes compared to other lighting technologies like
fluorescents or LEDs that can last 10 to 50 times longer,” says Eckelman. “This means that
consumers won’t have to replace bulbs as often. Typical incandescent bulbs operate at about 15

" Jumens per watt, so the standard represents a tripling of energy efficiency at a minimum and
“electricity for lighting will decrease by at least two-thirds.”

About 222 million metric tons of carbon emissions are projected to be slashed over the next
30 years thanks to the new rule. Still, ensuring that everyone has access to affordable energy-
efficient bulbs is a crucial step. :

According to a 2018 study published in Applied Energy, energy-efficient light bulbs are less
available and more expensive in high-poverty areas and smaller stores. The cost to upgrade from
incandescent to LEDrlighting was also found to be twice as high in higher-poverty areas. Equitable
access to affordable energy-efficient hghtmg across all populat1ons is paramount as the nation
transitions to more efﬁcnent energy use.

With the new rules from the DOE, energy-efficient bulbs will become the norm, whlch should
improve access, says Eckelman. Since 2008, the price of LED bulbs dropped by almost 90 percent.
Although the upfront cost of LEDs remains higher than incandescents, households can still end up
saving between $50 to $150 per bulb, depending on local electricity prices, he adds.

“In order to lessen the burden of this transition, though, many states run energy efficiency '
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programs, often funded by utilities themselves, that provide LEDs and other ¢nergy-eﬁ'1cier_1t
technologies at a discount,” says Eckelman. “*Ramping up these sorts of programs and increasing '
outreach efforts in lower-income areas will certainly help.”

(From "How bad are incandescent light bulbs for the environment?" BY CARLA DELGADO, Popular Science.
Copyright © 2022 Recurrent. All rights reserved. Reproduced by permission of Wright's Media, LLC as agent

for Recurrent Ventures Inc.)
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For millennia, farming and food supply have depended on access to accurate information.
When will the rains come? How large will the yields be? What crops will earn the most money at
market? Where are the most likely buyers located? Today, that information is being collected at an
unseen rate through *data-driven agricultural business models. In India, farmers can access a data-
driven platform that uses satellite imagery, artificial intelligence (AI), and *machine learning to
detect crop health remotely and estimate yield ahead of the harvest. By sharing such information
with financial institutions, farmers can demonstrate their potential profitability and thus increase
their chance of obtaining a loan. Other data-driven platforms provide real-time crop prices and
match sellers with buyers.

For remote populations around the world, receiving specialized medical care has been nearly
impossible without having to travel miles to urban areas. a)Today, ( )and (_ )can (_ )and ()

( 7 )remotely (£ ) () (V) ( )and( ) that helps ().

D

Data collected and managed by the private sector for commercial purposes hold great potential
to spur development. Innovations in the use and application of data by businesses are creating
tremendous economic value by enhancing data-driven decision-making and reducing transaction

costs. pA 2011 study of 179 large firms in the United States indicated that firms adopting data-

driven decision-making increased their productivity by 5-6 percent relative to what would be

expected in view of their other investments and use of information technology.

Although data are in many ways an input to the production process of firms, much of the recent
explosion of new data has come about as a *byproduct of economic activity, such as digitization of
firm operations, mobile phone usage by individuals, digital transactions, and social media
interactions. These data are collected at high frequency and can provide detailed information on
individuals, businesses, economic outcomes, and phenomena. They not only enhance the economic

efficiency of the firms themselves, but also offer cypotential to be reused for public policy needs

such as *COVID-19 tracking. For example, financial services providers are increasingly adopting



alternative *credit scoring techniques to solve the long-standing issue of lack of data on potential
borrowers in banking. These techniques take advantage of users’ *digital footprints to assess
*creditworthiness for those who otherwise lack documentation.

But these trends also come with new risks that must be addressed to ensure that the data-driven
economy raises social welfare. Concerns are growing about excessive data collection, insufficient
governance of data held by private firms, and inadequate protection of personal data. Many of these
concerns result from the misuse of personal data. Such misuses include the failure of firms to
properly protect the financial information of clients—exposing them to theft of funds or identity—
or firms’ engagement in unauthorized use of, or failure to protect, individuals’ confidential health or
location data.

Many of the processes through which firms create value with their data are driven by
algorithms and machine learning. In these models, algorithms determine, among other things, what
information, products, or services individuals are exposed to and at what price; what insurance
packages they are offered; whether their loan applications are approved; what jobs they qualify for;
and what medical advice they receive.

All these types of activities have the potential to significantly improve economic efficiency. For

example, pby consuming more data types and discovering relevant information from seemingly

unrelated patterns, machine learning could generate credit scores for more individuals with greater

precision. However, if the data input into the machine learning have discriminatory nature, machine

learning will amplify that discrimination (e.g. gender, racial. ethnic-based. age. and sexual-

orientation discrimination), not only producing harmful results, but also making them worse. This

point brings to mind the decades-old data science *adage “garbage in, garbage out,” meaning that a
data processing system such as machine learning is no better than the data it is given to process. But
there is a deeper concern: the output from machine learning is typically not clear and changes
frequently as new data enter the system. Almost by design, it creates a rule that lacks transparency,
and so identifying discriminatory elements of the algorithm can be technically very challenging.
Often, data-driven markets exhibit *positive network externalities and tend to be dominated by
a few large firms. This may exclude smaller or more traditional firms, damage local
*entrepreneurship, and negatively impact consumer welfare. These effects may be worsened in
developing markets, where new entry firms have less access to start-up capital and where there is a
lack of data science specialists. To reduce this, policy makers can address the underlying constraints
to achieving scale, such as *geoblocking or lack of harmonization of data policies across countries.

They can ensure that sector regulations and government support schemes provide a level playing

field for all firms.



(Reprinted from World Bank, 2021, World Development Report 2021: Data for Better Lives,
Creative Commons Attribution CC BY 3.0 IGO. —#{i& %)
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