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Water Energy Food Nexus

Sub-Saharan Africa: The scale of the problem and interconnections in Water, Energy, and

Food Systems
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Bazilian, et al. 2011, “Considering the Energy, Water and Food Nexus: Towards an Integrated Modelling Approach.”
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Water Energy Food Nexus in Rural Africa
Zoom In: Understanding the Rural Context and Its Challenges
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Irrigated Vs. Rainfed Agriculture in Rural
Areas @ 2020

Source: Giacomo Falchetta et al, 2020

sS40

Non-Electrified Vs. Electrified Rural
Population @ 2021

Source: world bank

vito.be



Water Energy Food Nexus in Rural Africa
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The limited availability of resources tends to increase the level of
unmet (latent) demand, and the prices.

Addressing the unmet demand of different commodities within
the rural communities, would be possible only if the scarcity of
resources are resolved.

Electricity emerges as the most scarce resource, triggering a
shortage in the supply of multiple interdependent resources in
rural Africa.
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Water Energy Food Nexus in Africa
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Source: Bloomberg Mew Energy Finance and Lighting Global 2016.

Note: Sustainable Energy for All calls for tiers 2 to 5 to be affordable and for tiers 3 to 5 to be reliable and legal
W = watts.

Unlikely to be economic with solar home systems
Technically and in the foreseeable future
economically feasible
with off-grid solar,
emerging business

models
Fully supported by -
off-grid solar l Tier 5
>2,000W during
i at least
-2 000 : 22 hours/day

at least
=50W during 8 hours/day

Tier 1 at least
=>1W during 4 hours/day
. at least
Tier 0 4 hours/day
No electricity or

batteries only

Granting basic access to electricity in unelectrified regions can
enhance people's lives in various ways.

However, achieving sustainable access, where electricity contributes
to an improved community from multiple perspectives, is only possible
when higher access is ensured.
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Water Energy Food Nexus in Rural Africa

Falchetta, Giacomo, Nicolo Stevanato, Magda Moner-Girona, Davide Mazzoni, Emanuela Colombo, and Manfred Hafner. “The M-LED Platform:
Advancing Electricity Demand Assessment for Communities Living in Energy Poverty.” Environmental Research Letters 16, no. 7 (July 2021):
074038. https://doi.org/10.1088/1748-9326/acOcab.

Yearly sectoral latent demand (MWh/km?®)

Understanding the demand loads is a very challenging task Cesdonta ——
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Figure 3. Sectoral demand loads estimated for each population clusters. Maps of Kenya representing: (i) the estimated annual

residential demand (per pixel) for households that require electrification (MWh yr—* km™2); (ii) the total healthcare and

v I o education demand (per pixel) for facilities requiring electrification (MWh yr—! km—2); (iii) the water pumping and crop
processing demand (per pixel) (MWh yr km—?); (iv) the micro-enterprise and commercial activities electricity demand
(per pixel) (MWh yr—!km—2).
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Modelling Energy Demand in Rural Africa RAMP

Stochastic multi-energy load profiles

Q A T « Capable of accounting for and analyzing unpredictable user behavior
. of use * use fromes
& veer iy ! e e Relies on minimal data collection
' i o) . : : :
[ Usertype () = i Ap im) e Models complex devices beyond simple household appliances
| i « Active and collaborative development community in an open-source
&
: . : User (jn)
: o [ sl ecosystem
: I !
i ( Lo ﬁﬁ“‘:""" : An Open-Source Stochastic model for in Generating Load Profiles in Rural
B I : - Context, to cope with Uncertainties in estimating the demand:
LT B R
, :
I |

¥ off—grid communities
Peak time frome Eﬁ User (Nn) =

computation

Source: Lombardi, Francesco et al,. “Generating High-Resolution Multi-Energy Load Profiles for Load eVOllﬁiOY'

Remote Areas with an Open-Source Stochastic Model.” Energy 177 (June 15, 2019): 433-44. B
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Energy for cooking

Domestic hot water

https://doi.org/10.1016/j.energy.2019.04.097.

Electric vehicles

'I@/U Delft RL

f’\"to W LIECE  opensource J/\/\ vito.be

université initiative®



https://doi.org/10.1016/j.energy.2019.04.097

Modelling Energy Demand in Rural Africa RAMP

Stochastic multi-energy load profiles

MMP about applications development publications

Stochastic multi-enersv load profiles

about

The RAMP project is currently contributed and co-funded by several people. The main active

developers and project leaders, are listed below. Check RAMP website for more info!

s Francesco Lombardi (TU Delft)

s Pierre-francois Duc (Reiner Lemoine Institut)
o Gregory Ireland (Reiner Lemoine Institut)

s Mohammad Amin Tahavori (VITO)

e Claudia Sanchez Solis (University of Liege)

s Francesco Davide Sanvito (TU Delft)

e Sylvain Quoilin (University of Liége)

Of course, RAMP has been contributed by many more people throught its evolution. Code
contributors are acknowledged on GitHub. Other collaborators and scientific advisors who did not
necessarily contribute to the Python code are featured in the peer-reviewed publications. You can
get an overview of RAMP's history below.
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https://github.com/RAMP-project/RAMP
https://rampdemand.org/

Thank youl!

mohammadamin.tahavori@vito.be

This license enables reusers to distribute, remix, adapt, and build upon the material in any medium or
format, so long as attribution is given to the creator. The license allows for commercial use. If you remix,
adapt, or build upon the material, you must license the modified material under identical terms.
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