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Introduction

14
» Food processing in many African countries generates substantial by-products -,
ke
that are often discarded despite their potential value (Ligarda-Samanez et.al, T 10
Frcqx;ency E Q
2025). S 6
» With increasing awareness of food waste, environmental health and resource E 1
scarcity, attention has shifted from waste disposal towards by-product < 2
utilization pathways. (Okuthe, 2024: Yadav et al., 2024) 0
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» However, these utilization pathways are often studied separately, overlooking Year
opportunities to improve resource efficiency, reduce trade offs and create (a) (b)
synergies across the water- energy-food (WEF) nexus. Figure 3: (a) distribution of studies. (b) Years of publication
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To assess agri-food by-product utilization pathways and their linkages across the

, . Figure 4. Sankey diagram of crop class, by-product, utilization pathway and WEF category
water-energy-food (WEF) nexus in Africa

» To identify major agri-food by-products and their utilization pathways Key f| nd | Ngs

» To classify the utilization pathways across water, energy, food/feed systems

» Studies were more concentrated in Northern Africa, with publications

» Fruits and vegetable by-products (peels, pomace and pulp) were the

— Inclusion criteria most utilized, while cereals were the least (husk, shells and hulls)
c Databases records: _
S Eﬂiiwi:{iﬂ::nngﬁua} »  Google Scholar ' ::;EI‘:'EWE“ » Animal feed production was the dominant utilization pathway,
i Scopus (n=122) records (n =411) +  Plant-based agri-food followed by food ingredients indicating a strong focus on food category
E — by- products
E B ) * Published in English » Food preservation and wastewater treatment were the least
T (2022-2026) . L .
0 represented pathways, suggesting that some WEF application remain
Duplicate records removed (n = 316) Exclusion criteria underexplored
* Review articles,
Conference papers » Food was the most represented WEF category
and reports _ _ o .
E:::nr;:gahstract > E.,EE:T ;EHIUdEd +  Non processing agri- » Some by-products were linked to multiple utilization pathways and
codbisproddats WEF categories, highlighting opportunities for stronger WEF synergies
E’ l Selection and screening
= Reports sought for Reports not retrieved * Articles imported to
5 : | (n=1 Rayyan
E s (n=1) * Three tier screening 6 cOncl usions
L process by two °
authors
: * Risk of bias
:;Fi'sirltit?a“ﬁ“d for > Hegfﬁfeﬁrﬁgeg': 290) conducted » The review identified diverse agri-food by-product utilization pathways
(n =336) No valorisation (n =3) ' i'“m‘;';f:;::':fel across the water-energy-food systems
_ f“.d fr;“'g tr?i'{? =22}} > However, these pathways were largely studies in isolation, with utilization
nimal aeriv n= . . . . .
— z;“‘::“*““““““d concentrated mainly in the food category, particularly animal feed and food
a . . . .
S Studies included *  Extracted and ingredient application
o | NUEx:) _ E::i‘f_';"::;ied » Future research should explore more on integrated utilization approaches
— +  Descriptive analysis to improve resource efficiency and strengthen synergies across the WEF
and data presented in nexus
graphs and tables
Figure 2. PRISMA Flow chart
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