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Bridges to Nowhere: Poor Power Quality Prevents
Growth
Summary: Access to electricity continues to expand worldwide, but even where people are
connected to the power grid, they often face challenges including frequent power outages
and, less visibly, intermittent periods where electricity is available but only with poor power
quality.

Poor power quality — characterized by fluctuations and/or persistently low or high voltages —
has far-reaching consequences and should receive much more attention. Like lack of access,
poor power quality holds back economic growth. But it is much harder to track and its
prevalence is unknown because systems to measure it are not in place. We installed sensors
across Nigeria to assess power quality and its impacts on people and economic activity.

Why power quality matters:

● Current investment is short-sighted: The primary metric of global energy poverty
targets like Sustainable Development Goal 7 (SDG7) is the electricity access rate. This
has led to increased investment and research focused on expanding the number of
on-grid and off-grid connections (see the U.S. Power Africa program as an example).
However, billions of electricity customers, many of them newly connected, face
challenges in effectively using their connections due to frequent and unpredictable
power outages and intermittent and sustained periods of unsafe or unusable
electricity, ultimately stifling consumption and economic growth.

● The extent of the problem is underestimated:While power outages are well
understood to be a significant problem for electricity users in developing regions, poor
power quality may be even more widespread. The scale and depth of poor power
quality are often underestimated by utilities, policymakers, researchers, and key
stakeholders in the electricity sector, which hinders effective measures to address it.

● Unseen quality issues can seriously undermine development efforts: Poor power
quality results in a range of problems from demand suppression and appliance
damage to decreased productivity and safety hazards or health risks. These issues are
widespread in developing economies such as those across sub-Saharan Africa, where
the aging grid infrastructure is capacity constrained. These power quality issues
impact multiple industries, stifling economic and social development.

● There is no coherent effort to address this issue: Utilities and policymakers do not
have the appropriate tools or policies to identify and improve power quality issues. An
essential first step is to ensure consistent and universal power quality measurements
to assess the scale and extent of the problem. Even with better sensing, the extent to
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which poor power quality suppresses demand (for example, if it discourages people
from investing in electric appliances and consuming electricity) remains unseen, and
may be even more challenging to effectively measure, calling for surveys and historical
case studies. Persistently poor quality prevents widespread use of electricity for
productive purposes and serves as a drag on economic growth and equitable
development.

Case study: Nigeria
Nigeria is the largest economy in Africa and on track to becoming the third most populated
country in the world by 2047. Yet, as in many other developing economies, inadequate power
supply is a significant barrier to economic progress. e-GUIDE carried out an energy audit in 74
commercial markets across the six regions of Nigeria where we installed nline's PowerWatch
sensors to monitor power quality and grid reliability. We found:

● Power quality and reliability: Across the 74 markets, only 1 out of every 4 voltage
readings were in an “acceptable” range (within 10% of the standard grid voltage). While
outages were present in 1 out of every 3 samples, extremely low voltages were more
prevalent (roughly 2 out of 5 samples — see Figure 1).

● Impact of poor quality on appliances: Appliances in these markets operate on
extremely low voltages most of the time. This leads to damage, reduced lifespans, and
unreliable performance – and forces businesses to either deal with the subpar
operation or buy replacements, reducing profits in either case.

● Demand suppression: Businesses are not operating to their full potential due to
suppressed demand. For example, a saloon owner had to return a second A/C unit
because the voltage worsened whenmultiple appliances were in use. Another business
owner highlighted that customers on a shared line often can’t run appliances like
heaters, refrigerators, or fans without knocking out the power. These restrictions
hamper growth and are difficult to account for in grid planning processes.

● Effect on Behavior: As a result of poor quality and unreliable power supply, businesses
resort to incurring extra costs by relying on other sources of energy. For example, 23% of
grid-connected businesses also had personal/shared generators, which not only add
additional costs but also present enormous environmental concerns.1 In addition,
businesses are compelled to invest in protective systems like surge guards and voltage
stabilizers.
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https://eguide.io/
https://nline.io/
https://nline.io/docs/technical/powerwatch_spec_sheet.pdf
https://nline.io/docs/technical/powerwatch_spec_sheet.pdf


FIGURE 1

Bottom Line: Power Quality Challenges Have Broad Effects on Developing
Regions
These findings from Nigeria are consistent with measurements taken in informal settlements
of Uganda, rural communities in Kenya, and cities across India, among others. As the world
strives to meet SDG7 and achieve universal access to affordable, reliable, sustainable, and
modern energy, it is crucial that we take a longer-term view and think beyond electricity
access. Utilities need investments to ensure more widespread and frequent measurements,
policymakers and regulators need to ask questions about electricity customer experience, and
governments, donors, and investors need to recognize that poor power quality is a priority
issue that endangers the societal impact and financial value of their investments in electricity
infrastructure. In short: poor power quality is a crucial impediment to sustainable economic
development — and we need to pay it more attention.
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https://www.energyforgrowth.org/memo/recognizing-the-energy-access-challenges-of-informal-urban-communities-in-africa/
https://www.energyforgrowth.org/memo/recognizing-the-energy-access-challenges-of-informal-urban-communities-in-africa/
https://blog.nline.io/kenya-lessons
http://watchyourpower.org/
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