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What we 
will talk 
about…

 Overarching themes on poverty & economic growth
 Warning: there is some moral philosophy involved!

 Defining energy poverty
 Hint: energy access does not end energy poverty

 Investment needs to eliminate energy poverty
 Energy investment trends: who, what, where
 The gap is large: what to do?
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Central 
conflict

Poverty

• 736 million: <$1.90/day
• 700 million: no water
• 2.4 billion: no 

sanitation
• 1 billion: no road
• 5-10 million 

deaths/year
• Economic growth is 

necessary albeit 
insufficient to end 
poverty

“Limits to Growth”

• No economic growth
• “Growth cannot be 

green”
• Reject GDP & related 

metrics for measuring 
quality of life

• Happiness, wellbeing, 
or other indexes as 
alternative metrics

3

https://www.postcarbon.org/program/limits/https://ophi.org.uk/policy/multidimensio
nal-poverty-index/

https://www.postcarbon.org/program/limits/
https://ophi.org.uk/policy/multidimensional-poverty-index/
https://ophi.org.uk/policy/multidimensional-poverty-index/


COVID-19 
may erase 
years of 
progress in 
eradicating 
poverty

50 to 600 million may fall back into poverty (World 
Bank, Brookings, United Nations University)

130 million additional lives and livelihoods at risk 
(World Food Program)
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Many still 
accept the 
need for 
ending 
poverty but 
rich 
countries 
must “de-
grow”

Poor consume 
more until?

Rich countries 
consume less 

until?
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Will AI save 
us from 
work?

Meaning of 
work?

Who is 
cutting 

back? Gen Z?

Why do we 
consume 
so much?

Does AI help 
the poor get 

a job?

If we all 
consume less, 
will there be 

enough jobs?

Or, should we 
stop worrying 
and love AI? 



Difficult to 
find 
“happiness” 
in low-
income 
countries

6https://worldhappiness.report/

https://worldhappiness.report/


Economic 
growth is a 
pre-
condition of 
“happiness” 

Econ. 
growth

Better 
infra.

Better 
education

Better 
health 

care

More jobs

More free 
time

Lower 
pop. 

growth
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Income 
inequality

Gender gap

Rural v urban 
divide



Poverty and 
global 
health

Deforestation 
for farmland

Living closer 
to wildlife

Unplanned 
urbanization 

& slums

Global 
trade & 
travel
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https://www.ecohealthalliance.org/ https://www.cidrap.umn.edu/

https://www.who.int/tdr/en/

https://www.ecohealthalliance.org/
https://www.cidrap.umn.edu/
https://www.who.int/tdr/en/


Energy use 
& poverty
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Low & middle income

SSASouth Asia

World



Energy 
poverty

 Eliminating energy poverty is a necessary but 
insufficient condition to end poverty

 Without access to reliable, affordable and sufficient 
energy, many problems remain: 

 Lack of clean water and sewage systems, health care, clean 
fuels for cooking and heating...

 3-4 million deaths/year due to indoor air pollution (WHO)
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How does 
one define 
energy 
poverty?
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Energy 
access does 
not end 
energy 
poverty
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Source for tables: Realities and Challenges of Energy Access in India by 
Abhishek Jain, Council on Energy, Environment and Water, 23 February 
2017. https://niti.gov.in/writereaddata/files/Abhishek%20Jain.pdf

https://www.ted.com/talks/rose_m_mutiso_how_to_bring_af
fordable_sustainable_electricity_to_africa/transcript

https://niti.gov.in/writereaddata/files/Abhishek%20Jain.pdf
https://www.ted.com/talks/rose_m_mutiso_how_to_bring_affordable_sustainable_electricity_to_africa/transcript
https://www.ted.com/talks/rose_m_mutiso_how_to_bring_affordable_sustainable_electricity_to_africa/transcript


When does 
energy 
poverty 
end?
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Should this be 
the ultimate 

goal?

Grid access is 
not the end or 

the best for 
everyone.

Pros and cons 
of urbanization



Energy 
poverty in 
numbers

2.5-3 billion, mostly in South Asia & SSA, without 
access to clean cooking fuels and stoves

0.8-1.3 billion without electricity “access” 
 But much more has unreliable and unaffordable 

“access” to electricity
 For example, India: <70% of households electrified; only 

37% above Tier 0 (see Jain)
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Investment 
needs to 
uplift each 
global 
denizen to 
2018 levels – 
rough 
estimates

Generation capacity investment to ensure 3,700 kWh per person per year 
Existing 
Gen Mix CCGT

Utility 
Solar

Rooftop 
Solar

Onshore 
Wind

Offshore 
Wind Nuclear

CAPEX ($million/MW)  $1.5 $1.2 $1.2 $2 $1.2 $2.5 $6

Utilization Cur. Avg 65% 30% 25% 45% 55% 90%

Total Gen Inv ($trillion)  $5.1  $2.6  $5.7  $11.4  $3.8  $6.5  $9.5 

Trans. (miles per MW) 50 50 100 25 100 150 50

Total T cost ($trillion) $0.4 $0.3 $1.2 $0.4 $0.8 $1.0 $0.2

NG infr. cost ($trillion) $1.0

TOTAL ($trillion) $5.5 $3.9 $6.9 $11.8 $4.6 $7.5 $9.7
Liquids infrastructure investment to ensure 0.01 BD per person

$0.6-1 trillion
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Simplifying assumptions:
- Transmission captures system integration costs. Total cost is based on $2,500/MW-mile. 
- NG infra. assumes land-based LNG import terminals & 5 miles of pipeline per 1000-MW.
- Liquids infra. assumes domestic refining capacity at $25,000 per BD capacity.



$Trillions for 
billions

$4-10 trillion to bring everyone to 2018 global 
averages

Several $100 billion/year to keep up with demand 
growth

 Much more to replace existing “brown” with “green”
 Up to $130 trillion 2016-50 (IRENA Global Renewables 

Outlook 2020)
 $0.3-1 trillion per year in low- and middle-income 

countries’ electricity sectors (World Bank Beyond the Gap)
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For 
perspective

~$90 trillion of global GDP

<$2 trillion of annual energy investment

$15-20 billion corporate wind & solar PPAs

~$250 billion of green bonds

~$30 billion by institutional investors (all energy)
 Almost all “green” in developed economies
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Actual 
investment 
too low
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IEA World Energy Investment Outlook 2020



Only about 
$50 billion in 
power gen 
in low-
income 
countries
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IEA World Energy Investment Outlook 2019

Note: IEA WEI 2020 only provides a percentage for “developing” countries, which include 
upper middle income countries that are not part of the OECD!



The public 
sector 
dominates 
utility 
investments
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https://ppi.worldbank.org/content/dam/PPI/documents/SPIReport_2017_smal
l_interactive.pdf

Even 55% of what’s classified as private investment was 
financed by public banks, bilaterals and multilaterals. 

50% of total 
investment was in 

electricity 
generation and grid, 

and natural gas 
distribution systems

https://ppi.worldbank.org/content/dam/PPI/documents/SPIReport_2017_small_interactive.pdf
https://ppi.worldbank.org/content/dam/PPI/documents/SPIReport_2017_small_interactive.pdf


SOE 
dominance 
of energy 
investments
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IEA World Energy Investment Outlook 2020



Private 
dollars don’t 
go to low-
income 
countries
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Source: Author analysis of World Bank’s Private Participation in 
Infrastructure Database (http://ppi.worldbank.org/data). 

http://ppi.worldbank.org/data


Private 
dollars like 
generation 
with PPAs
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Source: Author analysis of World Bank’s Private Participation in 
Infrastructure Database (http://ppi.worldbank.org/data). 
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Private 
dollars 
chase 
projects 
supported 
by policy
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Source: Author analysis of World Bank’s Private Participation in 
Infrastructure Database (http://ppi.worldbank.org/data). 
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Chinese 
energy 
investments 
in non-
OECD 
countries
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Based on American Enterprise Institute China Global Investment Tracker 
https://www.aei.org/china-global-investment-tracker/

https://www.aei.org/china-global-investment-tracker/


Very little 
Chinese 
investment 
in low-
income 
countries
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Based on American Enterprise Institute China Global Investment Tracker 
https://www.aei.org/china-global-investment-tracker/

https://www.aei.org/china-global-investment-tracker/


Much more 
Chinese 
construction
in low-
income 
countries
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Based on American Enterprise Institute China Global Investment Tracker 
https://www.aei.org/china-global-investment-tracker/

https://www.aei.org/china-global-investment-tracker/


Summing 
up

 Investments too low to end energy poverty
 Most in need gets none or very little
 Energy transitions dominate discussions in the West and 

influence development agencies & investors
 China, OPEC, others invest more in traditional 

infrastructure but still not enough and focus on a 
handful of countries

 For the energy poor, the de facto solution becomes 
distributed resources: 

 Great: low cost, quick to install, improves quality of life 
 But does not solve energy poverty and does not allow a 

country to develop
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Governance 
and 
institutional
deficiencies 
hamper 
domestic 
initiatives…

 Energy value chains broken
 Too many state players across the supply chain
 Non-market pricing of various fuels & technologies
 Subsidies
 No cash flow security for private investors

 SOEs still dominant but
 Badly managed
 Debt-ridden
 Politically influenced

 Ministries and regulatory agencies
 Insufficiently staffed  inefficient
 Independence of regulator is a mirage

 Insufficient and failing infrastructure
29



Example of 
a broken 
value chain

Gas 
Production

State-
Owned Gas 

Pipeline
IPPs

State-Owned 
Power 

Transmission

State-
Owned 
Power 

Distribution

Power 
Customers

Pipeline Capacity 
Insufficient + 
Disruptions

Transmission 
Capacity Insufficient

LDCs Not Taking 
Power due to Debt 
Burden (Customers 

Not Paying)

IPPs Not Paid
High Commercial 
Risk for Upstream 

& Pipeline



Alas, none 
of these are 
new 
obstacles

 Governance and institutional deficiencies must be 
resolved; they can only be resolved from within

 But, poverty (hence energy poverty) is a global problem
 Global problems require global cooperation
 Current trends of political and economic nationalism are 

not encouraging…
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