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WORLDS APART

Range of time 

Viewed from Africa, energy use patterns in rich countries represent another universe

A kettle boiled twice a day by a family in Britain 
uses five times as much electricity as 

a Malian uses per year

A Tanzanian takes 8 years to consume as much 
electricity as an American consumes in one month

An Ethiopian takes 87 times longer to consume 
150kWh than someone in the United Kingdom

A freezer in the United States consumes 10 times 
more electricity than a Liberian, in one year

TANZANIA   LIBERIAN 
CITIZEN

USA AMERICAN 
FREEZER1 month

8 
years

ETHIOPIA

UNITED  
KINGDOM 11 days

961 
days

Spain

Sub-Saharan Africa’s total 
electricity net consumption 

excluding South Africa: 

139 Billion Kilowatthours 

population: 

860 million

Spain’s total electricity net consumption:  

243 Billion Kilowatthours 
population: 

47 million
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Blue planet?

All Earth's water, liquid fresh water, and water in lakes and rivers 
Spheres showing: 
(1) All water (sphere over western U.S., 860 miles in diameter) 
(2) Fresh liquid water in the ground, lakes, swamps, and rivers (sphere over Kentucky, 169.5 miles in 
diameter), and  
(3) Fresh-water lakes and rivers (sphere over Georgia, 34.9 miles in diameter). 

Credit: Howard Perlman, USGS; globe illustration by Jack Cook, Woods Hole Oceanographic Institution (©); Adam Nieman.



People will feel the impact of climate change 
most strongly through water.

World Water Development Report 2012
Image UN



World Water Development Report 2012

Elbe floods 2013

The frequency and intensity of water-related hazards is generally rising 

90% of all disasters globally is water related



By 2050 the number of people vulnerable to flood disaster is expected 
to increase to 2 billion

World Water Development Report 2012 Image UN



Climate change could force an additional 1.8 billion people to live in a 
water scarce environment by 2080

UNDP: Human Development Report, 2007/2008 Image UN



The cost of natural disasters can reach 15% of GDP

World Water Assessment Program, 2009 Image UN



Earth's largest groundwater aquifers are past 
'sustainability tipping points'



Water threats’ business case…
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an urban world
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Loss of ecosystems
on land or in the ocean 

especially those that 
provide valuable services 

(e.g., forestry, fisheries).

In urban areas people, assets, 
economies, and ecosystems 

are a�fected by heat stress, 
extreme precipitation, inland 

and coastal �looding, landslides, 
air pollution, and drought.

Climate risks are cross-cutting

Food insecurity
of poor populations, 

which can be aggravated 
by extreme weather 

events and longer-term 
trends in temperature 

and precipitation.

Shortage of freshwater
for drinking or agriculture, 
especially for rural people.

Negative impacts
on low-lying coastal zones 
from sea-level rise, 
�looding, and storm surges.

Damage to infrastructure
from extreme weather 
events or sea-level rise.

1 Somalia

2 Afghanistan
3 Niger

4 Guinea-Bissau

5 Burundi

20 Rwanda

19 Burma / Myanmar

11 Zimbabwe
13 CAR

8 DRC

16 Sierra Leone

15 Liberia

14 Bangladesh

17 Timor-Leste

10 Haiti

6 Chad
7 Sudan

18 Burkina Faso

9 Guinea

12 Ethiopia

Ranking of countries with high levels of instability,
disaster risk, poverty, and climate change vulnerability

Fragility hotspots

Planetary boundaries

By 2015, we reached or crossed the boundary between 
safe operating levels and dangerous conditions in five planetary trends.
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SEA-LEVEL RISE &
COASTAL DEGRADATION

TRANSBOUNDARY
WATER MANAGEMENT

VOLATILE FOOD PRICES
& PROVISION

EXTREME WEATHER
EVENTS & DISASTERS

LIVELIHOOD INSECURITY
& MIGRATION

LOCAL RESOURCE
COMPETITION

Global pressures 
are increasing

1

Climate change is the 
ultimate threat multiplier

2

Seven compound climate-fragility risks 
threaten states and societies

UNINTENDED EFFECTS
OF CLIMATE POLICIES

CLIMATE CHANGE 

POPULATION GROWTH

ENVIRONMENTAL 
DEGRADATION

URBANIZATION

INCREASING RESOURCE 
DEMAND UNEVEN ECONOMIC

DEVELOPMENT & INEQUALITY



Pressures and shocks 
are expected to increase in the future 

Population growth

Age imbalances

cubic meters / year until 2025

in major cities will 
grow by

+80 billion

Developing countries are likely 
to account for approximately 

97 percent
of global population growth 

by 2050

growth by 2030

Global resource demand

Fisheries & coral reefs

Inequality

More than 2.6 billion 
people, or a third of the 
world's population, live 
on less than $2 a day.

By 2018, half of the 
world's poor will 
live in states identified 
as fragile by the OECD.

fragile states

Biodiversity is decreasing 
1,000 to 10,000 times faster than 

the natural extinction rate
coral reefs have declined 

38% since 1980

Developing countries 
will need to invest 
US$ 209 billion by 2050 
to meet food demand, 
50 percent more than today

Nearly US$ 48 trillion  
is needed by 2035 to meet 
energy demand

Water demand  

50%

by 2045

by 2030

today

70%

60%

Urbanization

Today, 50 percent of the world’s population lives in cities.

Urban spaces will require an additional 100 to 200 million hectares 
of land within the next 40 years. 

18041804 1 bn1 bn
19271927 2 bn2 bn

19991999 6 bn6 bn

2030 8.3bn

In the Middle East more than 
30% of the population is between 

15 & 29

The median age 
in Germany 
and Japan is 45 

The median 
age in Niger, 
Uganda, 
and Mali is 16

Sources: Cincotta (2012); Kharas and Gertz (2010); Lagarde (2014); Lee et al. (2012); OECD (2013b); 
The International Energy Agency (2014); UN-DESA (2014); UK MoD (2014); US NIC (2012).

1980 2014

$2

Ecosystem health

+35%
+40%

+50%

Food Water Energy

An estimated 25 percent 
of the earth's land is 
already degraded

-38%

Mexico = 
197 million hectares

Mexico = 
197 million hectares

90% of the world's 
fish stocks are overexploited

© adelphi
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 Circle size indicates the number of 

hostile events in each basin.

  

  

The color of each international river basin 
indicates the total number of interactions 
there from 1990 to 2008.

Most cooperativeMost hostile

 

0 Events 
Declaration of war

9 Events 
Hostile action like  
troop movement 
or water-supply 
disruption

EVENTS BY INTENSITY 
The researchers graded each exchange on a 15-point scale.  
Collaborative interactions outnumber hostile ones.

394 Events 
Leaders use 
language of discord 
in an official or 
unofficial setting

580 Events 
Leaders express 
mild verbal support 
in talks or 
policy exchanges

250 Events 
Nations agree 
to support projects  
like irrigation or 
river management

0 Events 
Voluntary 
unification into a 
single country

Map reproduced from the June 2014 issue of Popular Science courtesy of Katie Peek. 
Data visualization by Pitch Interactive.

Map based on the Transboundary Freshwater Dispute Database by the Department 
of Geosciences, Oregon State University.
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HOTSPOTS

1

By the end of 2015, Turkey expects to complete 
the Ilisu Dam on the Tigris River, part of a national 
push to boost electrical power capacity. Besides 
submerging the 12,000-year-old settlement of 
Hasankeyf, the dam may damage the already fragile 
Mesopotamian marshes downstream in Iraq, 
Germany, Austria, and Switzerland withdrew funding 
for the dam in 2009.

2

Tajikistan is planning the Rogun hydroelectric dam 
on a tributary of the Amu Darya river. The dam 
would be the tallest in the World and help alleviate 
the country’s energy shortages. Uzbekistan, fearing 
irrigation shortfalls, has imposed tariffs and travel 
restrictions on its neighbor to the east.

3

In 2011, Ethiopia began building the Grand 
Renaissance Dam on the Blue Nile, a tributary that 
provides about 60 percent of the Nile’s water. Egypt 
and Sudan are concerned about the dam’s effect on 
water flow downriver. Ethiopia says it will finish the 
project in 2017.

4

In a channel of the Mekong two miles north of the 
Cambodian border, Laos intends to construct the 
Don Sahong Dam. The power project could affect 
fishing in Cambodia, Vietnam, and Thailand, so 
those countries are demanding a say in the plan.

HEAT MAP 
Where is the highest risk of water conflict?

WATER: A map on con�lict and cooperation
This map shows almost 2,000 incidents related to con�lict and cooperation 
in transboundary basins that took place between 1990 and 2008. The 
coloured circles include an additional 200 disputes over resources other than 
shared water resources. Overall, there were approximately twice as many 
cooperative events as con�lictual events during this period. Circle size does 
not automatically translate into con�lict danger, as the circles illustrate the 

total number of events with varying degree of hostility. However, when 
external events overwhelm institutional coping mechanisms, con�lict 
becomes dangerous (Wolf et al. 2003). This is re�lected in the hotspots on the 
map, which coincide with regions where resilient con�lict resolution mech-
anisms are absent. In the Danube River basin, for example, con�lictual events 
were mitigated by the presence of strong cooperation incentives, embedded 
in the process of European integration (Pohl et al. 2014).

1–2

None 1–3 4–15 16–40 41–126 127+

3–6 7–15 46+16–45
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COP21 is no party but merely the mirror of our failure! 

What comes next is the massive task to undo these failing 
actions, mitigate their origins, adapt for their impacts and rethink 

the future and our responsibilities.



Figure 2: The Global Risks Interconnections Map 2016
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Source: Global Risks Perception Survey 2015.
Note: Survey respondents were asked to identify between three and six pairs of global risks they believe to be most interconnected. See Appendix B for more details. To 
ensure legibility, the names of the global risks are abbreviated; see Appendix A for the full name and description.
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WEF Global Risks 2016, 11th Edition 

URGENCY INTERDEPENDENCY

Risks, uncertainties and opportunities
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MAP O.2 Climate change impacts on poverty vary greatly across scenarios, with Africa and South Asia the most vulnerable
(Increase in number of extreme poor people due to climate change in the high-impact climate scenario (% of total population))

Source: World Bank (IBRD 41903 and IBRD 41904, September 2015) based on Rozenberg and Hallegatte, forthcoming.



Mogadishu

N

AFRICAN CITIES AT RISK DUE TO SEA-LEVEL RISE

Source: UN-HABITAT Global Urban Observatory 2008

N

LATIN AMERICA AND CARIBBEAN CITIES AT RISK DUE TO SEA-LEVEL RISE

Source: UN-HABITAT Global Urban Observatory 2008

SOWC/08/map 4 
This is a UN-HABITAT Feature/Backgrounder, please feel free to publish or quote from this article provided UN-HABITAT is given credit.  Suitable photographs are available on 
our website. For further information, please contact: For more information, please contact: Spokesperson & Head, Press & Media Relations Unit, or Media Liaison,  
Tel: (254 20) 762 3153; 762 3151; Fax: (254 20) 762 4060: E-mail: habitat.press@unhabitat.org; Website: www.unhabitat.org.

water scarcity per capita
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ECOLOGICAL CONSEQUENCES
WHERE WATER CONSUMPTION > RUNOFF FOR PART OF THE YEAR

4 billion people live in these basins

Source: Mekonnen and Hoekstra 2016
N.B. Water Consumption data shown in 
maps 
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Figure O.1. The estimated effects of water scarcity on GDP in year 2050, under two policy regimes 

 
Note: The top map shows the estimated change in 2050 GDP due to water scarcity, under a business-as-usual policy regime. The 
bottom map shows the same estimate, under a policy regime that incentivizes more efficient allocation and use of water.  

Source: World Bank calculations. 

There are three overarching policy priorities that can help lead countries down the road to a water secure 
and climate resilient economy. None of these will be a panacea, however, just as there is no one-size-fits-
all solution. In practice, hybrid solutions will be needed, determined by country and regional risks and 
circumstances. 

x Optimizing the use of water through better planning and incentives. Building climate-resilient 
economies that can develop and grow in a warming world will require better ways of allocating 
scarce water resources across sectors to higher-value uses. This could be achieved through 
planning and regulation, or using market signals through instruments such prices and permits. In 

Business 
as usual

Efficient 
water policies

+ 6%

+ 2%

+ 1%
- 1%
- 2%
- 6%

+ 6%
+ 2%
+ 1%
- 1%
- 2%
- 6%
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• 1/3 of global poor live in Africa 
• Rapidly growing young population  
• Labour force will rise from 400 million to 1,2 billion people 
• 63% employed in vulnerable jobs



Water pricing
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database that  represents only 83 percent of 
the developing world’s population. Some 
high vulnerability countries (such as small 
islands) could not be included because of 
data limitations, in spite of the large effects 
that climate change could have on their pov-
erty rate.

Although climate change has a significant 
impact on poverty up to 2030—working pri-
marily through the agricultural channel 
(box O.1)—it remains a secondary driver, as 
evidenced by the nearly 800 million person 
difference between the two socioeconomic 
scenarios in the absence of climate change 
(table O.1). This does not mean that climate 
change impacts are secondary at the local 
scale: in some particularly vulnerable places 

(like small islands or in locations affected by 
large disasters), the local impact could be 
massive.

Note that the large range of estimates in 
our results may incorrectly suggest that we 
cannot say anything about the future impact 
of climate change on poverty. The main rea-
son for this wide range is not scientific uncer-
tainty on climate change and its impacts. 
Instead,  pol icy choices  dominate— 
particularly those concerning development 
patterns and poverty-reduction policies 
between now and 2030. While emissions-
reduction policies cannot do much regarding 
the climate change that will happen between 
now and 2030 (because that is mostly the 
result of past emissions), development 

BOX O.1 Agriculture is the key driver for climate change’s impact on poverty

Which poverty channel is the dominant influence 
in our four scenarios? As figure BO.1.1 shows, 
agriculture is the main driver of the impact on pov-
erty (in all four scenarios)—although its impact is 
possibly an underestimation because all climate 
scenarios assume CO2 fertilization. Then, health 

impacts (diarrhea, malaria, and stunting) and the 
labor productivity effects of high temperature have 
a second-order but significant role. Disasters have a 
relatively limited role, but this may be because only 
the direct impact on income losses was taken into 
account.

FIGURE BO.1.1 Agriculture is the main sectoral driver explaining higher poverty due to climate change
(Summary of climate change impacts on the number of people living below the extreme poverty threshold, by driver)

Source: Rozenberg and Hallegatte, forthcoming.

Additional people (million) below the extreme poverty threshold by 2030

Agriculture Health Labor productivity Disasters

Poverty scenario
(low impact)

Poverty scenario
(high impact)

Prosperity scenario
(low impact)

Prosperity scenario
(high impact)

0 20 40 60 80 100 120 140



621 million sub-Saharan Africans are living without electricity
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THE ENERGY LEAPFROG

Africa could become  
the global leader  

in low-carbon 
development

Energy rich countries  
have put the world on a  

DANGEROUS  
HIGH-CARBON 
TRAJECTORY

Africa accounts  
for only  

2.3% 
of global C02 

emissions

12% 16% 25%
EU-27 US China

Share of total C02 emissions from the 
consumption of energy

leapfrog

CO
2 

em
is

si
on

s

Energy production

Africa’s energy systems can 
leapfrog onto low-carbon 

pathways where renewables 
replace fossil fuels

African countries need energy strategies that drive growth, and reduce energy 
poverty, while transitioning to a low-carbon economy 

With the region experiencing some of the earliest, most severe and damaging climate impacts, 
African leaders have every reason to support international efforts to limit greenhouse gas emissions

POWER PEOPLE PLANET Seizing Africa’s energy and climate opportunities
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FIGURE 1 THE ELECTRICITY GAP: TOTAL ELECTRICITY NET GENERATION

Data source: U.S. Energy Information Administration. (2012). International Energy Statistics: Total Electricity Net Generation.
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FIGURE 2 UNEQUAL SHARES: SUB-SAHARAN AFRICA’S GRID IS DOMINATED BY SOUTH AFRICA

Data sources: U.S. Energy Information Administration. (2012). International Energy Statistics: Total Electricity Net Consumption. The World Bank Group. (2012). 
World Development Indicators: Population.
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Figure 2: The Global Risks Interconnections Map 2016
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ensure legibility, the names of the global risks are abbreviated; see Appendix A for the full name and description.
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ACTION AREAS

GLOBAL RISK
ASSESMENT

FOOD
SECURITY

DISASTER RISK
REDUCTION

TRANSBOUNDARY
WATER DISPUTES

SETTLEMENT

BUILDING
LOCAL

RESILIENCE

Integration 
begins at home

Partner for
resilience

Come together
for a new dialogue

 Set the global 
resilience agenda

Recommendations
A new commitment for resilience

From fragility to resilience

Fragility is the inability (whether whole or 
partial) of a state to fulfil its responsibilities 
as a sovereign entity, including a lack
of legitimacy, authority, and capacity.

Resilient states and societies are characterized 
by a stable social contract; functional, 
accountable, and inclusive institutions; and the 
provision of basic services. They can absorb 
shocks and handle challenges peacefully, while 
maintaining political stability and preventing 
violence.

Fragility Transitional stages

CAPACITY
lacking ability to carry 
out basic governance 

functions

LEGITIMACY
lacking ability to develop 

mutually constructive 
relations with society

AUTHORITY
lacking ability to provide basic
security and failure to be seen
as the overarching authority

within the territory

Resilience

C

LALA

C
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Identifying effective interventions

define and diagnose redefine and rediagnose

designimplement
and evaluate

adapt
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The Sierra Leone Urban 
Research Centre (SLURC) 
based in Freetown is a 
globally connected urban 
research centre. It was 
created through a partnership 
between the Bartlett 
Development Planning 

Unit (University College 
London) and the Institute of 
Geography and Development 
Studies (Njala University), 
and is initially funded by a 
grant from Comic Relief.

Aims
• building the research and 

analysis capacity of urban 
stakeholders in Sierra Leone;

• making urban knowledge 
available and accessible to 
those who need it, prioritising 
the residents of informal 

settlements and their 
organisations;

• delivering world leading 
research in order to influence 
the country’s urban policy 
and practice.

Research priorities

Activities
• Development and 

provision of trainings and 
capacity building for key 
urban stakeholders (local 
researchers, civil servants, 
NGO staff and residents of 
informal settlements)

• Implementation of research 
projects;

• International exchanges to 
expose urban stakeholders in 
Sierra Leone to other urban 

contexts and research centres
• Collection, management 

and dissemination of urban 
knowledge to communities, 
NGOs, government, and 
other relevant stakeholders

• Host national and 
international urban 
researchers

• Develop new partnerships 
and collaborations

For ideas, proposals, 
partnerships or more 
information, please get in 
touch:
Dr Joseph Macarthy, email: 
jm72macarthy@yahoo.com, 
phone: +232 7968 4818
Dr Andrea Rigon, email: 
andrea.rigon@ucl.ac.uk, 
phone: +44 20 3108 5412

Institute of Geography 
and Development Studies, 
Njala University
Freetown
Njala University is one of 
the best higher education 
institutions in Sierra Leone. 
The IG&DS will bring their 
experience of researching 
and teaching development 
studies, as well as working 
with communities in informal 
settlements.

The Bartlett 
Development Planning 
Unit (DPU), UCL
London
UCL is one of the world’s leading 
universities. The DPU has 60 
years of experience conducting 
world-leading research, teaching 

and consultancy that helps to 
build capacity for those working 
towards socially just and 
sustainable urban development 
in the global south.

Project team
Dr Joseph Macarthy 
(IG&DS, Njala University), 
Co-Director

Mr Braima Koroma 
(IG&DS, Njala University), 
Co-Director

Dr Alexandre Apsan Frediani 
(DPU, UCL), 
Co-Investigator 

Dr Andrea Rigon 
(DPU, UCL), 
Co-Investigator

SLURC
SIERRA 
LEONE 
URBAN 
RESEARCH 
CENTRE 

www.njala.edu.sl Institute of Geography and Development Studies Njala University  c/o 17 Henry Street - Freetown
www.bartlett.ucl.ac.uk/dpu The Bartlett Development Planning Unit 34 Tavistock Square - London - WC1H 9EZ  

Capacities and knowledge 
for improving the well-being 
in informal settlements

land & 
housing

urban 
vulnerability 
& resilience

urban 
livelihoods 
& city 
economy

urban 
health
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Makoko/Iwaya Regeneration Plan



Nzulezu, Ghana
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Hydronet / Hydrologic



eLeaf Research, Drought 2016



Trench-less pilot program



• No internal displacement has occurred even though spaces have been opened for community 
courtyards, water and sanitation service delivery, electrification, and creating primary and 
secondary road hierarchies; 

• Scarce spaces in informal settlements are consolidated and productivity is maximized for 
communal purposes (safety and security, daily domestic chores) and delivering better services 

• The process of negotiating floor sizes builds social cohesion and solidarity. Governance support is 
part of ISN’s mobilisation and capacity building support in communities. 

• Top-structures are improved by using high-quality Inverted Box Rib (“IBR”) galvanised steel 
sheets with high fire resistance ratings. 

• Social mobilization through woman’s savings schemes, enumeration, spatial mapping and design, 
and eventual collaboration in the implementation of this settlement-wide upgrading strategy 
generates internal learning (which is shared through the ISN and FEDUP), and builds stronger 
partnerships with the local government.

Re-blocking of Kuku Town is one of 21 partnership projects between 
the City of Cape Town and ISN, supported by CORC and iKhayalami.



Khayelitsha slum Cape Town - “Blocking Out”



Pretoria South Africa - Mamelodi Pod, a home and temporary soccer 
club with solar electricity and rain water harvesting.  
Courtesy of Architecture for a Change



Kenyan company to connect one million homes to solar by 2017 

A Kenyan solar company says it’s targeting to connect one million homes by the end of 2017, in 
east Africa. The company has a foothold in Kenya, Uganda and Tanzania, and has connected well 
over 275, 000 homes so far.



Rwanda launches east Africa’s first utility-scale solar energy project 

The completion of Gigawatt Global’s 8.5 gigawatt (GW) solar project has boosted the country’s 
total grid capacity by 6 percent and represents the first completed project under the Africa Clean 
Energy Finance Initiative.



The research identified a range of low-carbon measures available in Kigali 
that offer a return of 5% or more per year. These measures include: 

·       more energy efficient commercial and public buildings; 
·       improved cooking stoves; 
·       more efficient light bulbs; 
·       rooftop solar panels; 
·       electric motorcycles and bicycle lanes; and 
·       electricity generation from methane captured in Kigali’s landfill. 

The city could reduce its emissions by 39% by 2032, relative to business-
as-usual trends. 

Kigali Rwanda - The economic case for mitigation 
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