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Editor  

Fadeke Ayoola 

In this issue, we focus on the 

different types of renewable 

energy, as well as the agenda for 

universal access to renewable 

energy, which requires large 

financial investments. 

By some estimates, Africa needs 

$43-55 billion per year until 2030-

2040, compared to current energy 

investments of about $8-9.2 

billion. To close this investment 

gap an improved understanding 

of energy availability, distribution 

and limitations is one of many 

crucial needs.  

 

There is a variety of different types of 
renewable energy discussed in this 
week’s research report. 
 

(1) Solar 
(2) Wind 
(3) Biofuel 
(4) Hydroelectric 
(5) Geothermal 
(6) Tidal Waves 

 
Using a table, we discuss each of the 
above renewable energy options 
considering the land use required, 
general information such as whether 
the initial investment is high or low. 
The water usage required if any, 
whether there are any environmental 
impacts. Discuss the environmental 
impact there on habitat and wildlife, 
pollutants and GHG emissions. 

 
 

 

 

 

 Renewable Energy 

 

  The environmental impacts of  

  various energy sources 
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Source General Land Use Water Use 
Wildlife & 

Habitat 
Pollutants 

GHG 
emissions 

 

 

 

Solar 

 

 

 
High initial investment. 
Depends on sunny 
weather. Other energy 
may be needed in low 
sunlight Areas. Limited 
availability of polysilicon 
for panels 

 
Requires large physical 
space for PV cell panels 

 
Some water used to 
manufacture solar PV. 
Water needed to clean 
solar panels 

  
Impacts of 
discharges 
from energy 
backup or 
storage systems 

 
Minor climate 
impact from 
equipment 
manufacture 

 

Wind 

 

 

 

 

Output is proportional to 
wind speed. Not feasible 
for all geographic 
locations. High initial 
investment and ongoing 
maintenance costs 

Turbines and 
infrastructure inhabit a 
small land base. Off 
shore wind facilities 
require larger amounts 
of space 

There is no water 
impact associated with 
the operation of wind 
turbines 

Visual impact on 
the landscape. 
 

  

 

 

 

Biofuel 

 

 

Collecting the waste in 
sufficient quantities can be 
difficult. Energy inputs to 
grow, fertilize and harvest 
crops then process them 
can exceed energy value 
of final fuel 

Land usually must be 
removed from 
agriculture already 
producing food or fibre. 

Available fresh water 
for growing and 
processing biofuel 
crops such as maize, 
sugarcane, may be a 
major constraint. 

May encroach 
upon forests or 
natural 
ecosystems. 
Land use by a 
monoculture and 
associated 
problems with 
biodiversity 

 After the area 
is flooded, the 
vegetation and 
soil in these 
areas 
decomposes 
and 
releases both 
carbon dioxide 
and methane 
 

 

 

 

 

 

 

Hydro- 

electric 

 

 

 

Changes the ecology in 
the dam area 
Hydroelectric dams are 
expensive to build. Dams 
may be affected by 
drought. Local populations 
are displaced. 

Flooding land destroys 
forest, wildlife habitat, 
agricultural land and 
scenic lands. Negative 
influence on 
neighbouring land, with 
significant changes in 
groundwater levels in 
the vicinity of the 
reservoir. Sedimentation 
of reservoir and 
accumulation of toxic 
substances in sediments 

Changes to local or 
regional climate. 
Affects fishing 
industry. Requires 
water management, 
but can control floods. 
Water lost through 
evaporation in 
reservoirs is much 
higher than in flowing 
river. Reservoir water 
more stagnant, with 
more sediments and 
nutrients; 
can cause excess 
algae and other 
aquatic weeds. 
Potential to lead to 
drying out of 
downstream flows. 
 

Can have a 
major impact on 
aquatic 
ecosystems. 
Loss of forests, 
land, crops, 
plant species, 
animals and 
their habitats, 
and historical 
sites 

 After the area 
is flooded, the 
vegetation and 
soil in these 
areas 
decomposes 
and releases 
both carbon 
dioxide and 
methane 

 

 

 

 

 

Geothermal 

 

 

 

 

 

 

Geothermal fields found in 
only a few areas around 
the world. Expensive start-
up costs. Wells could 
eventually be depleted. 

Amount of land required 
by a geothermal plant 
varies. Land subsidence 
may result from removal 
of water from 
geothermal reservoirs. 

Impacts on both water 
quality and 
consumption. Water is 
used for cooling and 
re-injection. Hot water 
pumped from 
underground 
reservoirs often 
contains high levels of 
sulphur, salt, and other 
minerals 

Many 
geothermal 
sites are located 
in remote and 
sensitive 
ecological areas. 
Sulphur dioxide 
causes acid rain, 
which damages 
crops, forests, 
and soils, and 
acidifies lakes 
and streams. 

Open-loop 
systems 
emit hydrogen 
sulphide, 
carbon dioxide, 
ammonia, 
methane, and 
boron. Some 
geothermal 
plants also emit 
small amounts 
of mercury. 

In open-loop 
geothermal 
systems, 
approximately 
10 per cent of 
the air 
emissions are 
carbon dioxide 

 

 

 

Tidal 

waves 

 
 
 
There are few suitable 
sites for tidal barrages 
 
 
 
 
 
 
 
 

Only provides power 
when the tide is actually 
moving in or out 
A barrage across an 
estuary is very 
expensive to build 

Installations can 
require large 
expanses of ocean 
space, which could 
compete with other 
uses, such as  fishing 
and shipping. 
A barrage affects a 
very wide area 

Turbidity, salinity 
and sediment 
movements are 
affected 

Installations 
damage marine 
life and habitats. 
If in ecologically-
sensitive estuary 
systems, could 
change 
hydrology and 
salinity, 
impacting 
animal, plant 
and bird life 

 

Sources: (Wang & Orris, 2015); (IAEA, 1999); (DLIST Benguela, n.a.); (Energy4me, 2015); (UCS, 2013) and (World Nuclear Assoc., 2016) 
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