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Abstract  The  impact  of  COVID-19  on  food  security  can  best  be  understood  from  the  downturn
on agricultural  and  other  related  economic  activities  which  were  almost  brought  to  a  total
halt during  the  pandemic.  The  restriction  of  movement/lockdown  policy  instituted  by  various
governments  heavily  affected  local  and  national  food  production  as  farmers  could  not  go  to  their
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farmlands.  More  so,  there  was  price  gouging  on  raw  food  items  as  local  farmers  were  reducing
cultivation  and  harvest  because  of  their  safety.  The  lockdown  also  affected  the  transportation
of food  products  from  farms  and  local  companies  to  the  market  and  across  inter-state/province
borders.  Additionally,  many  human  infections  traceable  to  disease  outbreak  from  animal  origin
suggest a  great  risk  of  exposure  to  infectious  agents  by  live  animal  farmers.  In  combating  this
menace, local  food  production  needs  to  be  encouraged  more,  while  measures  should  be  put  in
place to  facilitate  farmer’s  participation  in  government  regulations  on  enforcing  biosecurity,
health standards,  disease  monitoring,  and  surveillance  practices.
© 2020  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé  L’impact  de  la  COVID-19  sur  la  sécurité  alimentaire  peut  être  mieux  compris  à  partir
du ralentissement  des  activités  agricoles,  et  autres  activités  économiques  connexes,  qui  ont
été presque  totalement  interrompues  pendant  la  pandémie.  La  restriction  des  déplacements
et le  verrouillage  institué  par  les  différents  gouvernements  ont  fortement  affecté  la  produc-
tion alimentaire  locale  et  nationale,  les  agriculteurs  ne  pouvant  plus  se  rendre  sur  leurs  terres.
De plus,  les  prix  des  produits  alimentaires  bruts  ont  été  réduits,  car  les  agriculteurs  locaux  ont
réduit leurs  cultures  et  leurs  récoltes  en  raison  de  leur  sécurité.  Le  blocage  a  également  affecté
le transport  des  produits  alimentaires  des  fermes  et  des  entreprises  locales  vers  le  marché  et
au-delà des  frontières  entre  les  États  et  les  provinces.  En  outre,  de  nombreuses  infections
humaines,  dont  on  peut  retracer  l’origine  animale,  suggèrent  un  grand  risque  d’exposition  des
éleveurs d’animaux  vivants  à  des  agents  infectieux.  Pour  lutter  contre  cette  menace,  il  con-
vient d’encourager  davantage  la  production  alimentaire  locale,  tout  en  mettant  en  place  des
mesures visant  à  faciliter  la  participation  des  agriculteurs  aux  réglementations  gouvernemen-
tales relatives  à  l’application  de  la  biosécurité,  des  normes  sanitaires,  du  suivi  des  maladies  et
des pratiques  de  surveillance.
© 2020  Elsevier  Masson  SAS.  Tous  droits  réservés.
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ood  security  is  one  of  the  major  challenges  being  faced  by
he  fast-rising  African  population  even  though  she  is  blessed
ith  diverse  human  and  natural  resources  [1].  Since  the  first
onfirmed  case  of  COVID-19  in  Africa  was  recorded  in  Egypt
n  14  February  2020  [2],  all  hands  have  been  on  deck  to
orestall  tension  and  reduce  panic  on  her  citizens.  Amongst
ther  measures  that  were  put  in  place  in  combating  the
lobal  menace,  the  Government  in  African  countries  like
very  other  government  in  Europe,  Asia,  America,  etc.  insti-
uted  a  total  lockdown  and  restriction  to  human  movements
cross  their  countries  [3]  without  having  adequate  measures
n  place  to  combat  the  impending  food  crisis.

Due  to  the  lockdown  measures,  food  security  became  a
hug  of  war  as  there  was  an  incessant  hike  in  the  price  of
oodstuffs  whilst  there  was  no  change  in  economic  capa-
ilities.  The  restriction  on  movement  which  resulted  in  the
navailability  of  labor  made  it  difficult  for  farming  activ-
ties  to  be  carried  out.  Furthermore,  companies  involved
n  the  production  and  processing  of  food  products  were
lso  affected,  i.e.  many  stopped  been  operational.  Even

hose  that  were  working,  their  production/operation  capac-
ty  were  reduced  in  adherence  to  the  directives  instituted
y  the  government.  Consequently,  there  was  a  high  demand
or  food  and  foodstuffs  due  to  a  significant  drop  in  supply
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hich  led  to  product  scarcity  and  a  reduction  in  the  pur-
hasing  power  of  individuals.  Therefore,  only  a  little  food
tem  could  be  bought  with  a  large  sum  of  money;  making  it
ifficult  to  derive  maximum  value  for  the  money  spent.

More  so,  due  to  the  long  period  of  the  lockdown,  many
omes  and  families  undoubtedly  did  not  have  enough  phys-
cal  and  economic  access  to  sufficient,  safe,  and  nutritious
ood  that  meets  the  daily  dietary  needs  and  food  prefer-
nces  for  an  active  and  healthy  life  based  on  individual’s
utritional  requirement  and  dietary  considerations.  The
ajority  of  the  populace  is  currently  out  of  job  (no  work,

o  pay),  so  they  are  not  currently  earning  an  income,  thus
ffecting  their  standard  of  living  [4].  Although  the  gov-
rnment  policies  do  not  affect  the  general  availability  of
ood  commodities,  but  daily  and/or  low-income  earners
ho  live  below  the  poverty  line  were  greatly  affected,  as

hey  began  to  weep  and  fear  for  the  ‘‘hunger  virus’’  rather
han  the  dreaded  coronavirus.  Additionally,  the  government
elief  packages  were  only  palliatives  and  could  not  go  round
ecause  they  were  insufficient  in  supply.

Furthermore,  in  Africa,  the  COVID-19  pandemic  is  occur-
ing  amid  other  societal  threats  and  existing  shocks  such

s  desert  locust  infestations  in  East  Africa,  adverse  cli-
atic  effects  in  Zimbabwe  and  northern  Mozambique,  civil

nrest  in  South  Sudan,  northern  Nigeria,  and  the  Sahel;  thus,
he  coronavirus  pandemic  exacerbated  the  threats  to  food
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security  and  the  vulnerabilities  faced  by  the  agricultural
sector  [5,6].  From  the  foregoing,  it  could  be  affirmed  that
the  COVID-19  crisis  had  contributed  adversely  to  increased
food  insecurity  in  Africa  as  livestock  supply  chains  are  cur-
rently  experiencing  disruptions,  including  limited  access  to
inputs  and  services,  transport  and  roadblocks,  restricted
labor  movements,  and  heightened  credit  financing  or  poor
liquidity,  with  the  resultant  increase  in  food  prices.  Driven
by  disruptions  to  market  activities  prices  continue  to  rise
substantially  in  Zimbabwe,  Sudan,  and  South  Sudan,  among
other  African  countries  [7].  It  has  been  estimated  that
agricultural  production  would  contract  by  2.6  percent  opti-
mistically  and  by  7  percent  with  trade  blockages  [8].

The  rising  cases  of  COVID-19  in  the  African  region  have
restricted  cross  border  movement  and  trade,  especially  for
truck  drivers  hauling  agricultural  products.  About  75%  reduc-
tion  occurred  in  informal  cross  border  trade  compared  to
January  and  February,  during  the  first  quarter  of  2020  [9].
The  commodity  flow  for  grain  markets  between  April  and
May  2020,  across  selected  borders  of  East  African  countries
such  as  Tanzania,  Burundi,  Rwanda,  Uganda,  Kenya,  Soma-
lia,  Djibouti,  Ethiopia,  Sudan,  and  South  Sudan  and  DRC  is
given  in  Figs.  1  and  2.

Additionally,  over  the  past  months  of  April  and  May  2020,
with  a  steading  rise  of  confirmed  cases  across  African  coun-
tries,  grain  prices  have  increased  owing  to  the  depletion  of
stocks  gotten  from  the  previous  harvest  [10].  The  disparity  in
lockdown  protocols  and  measures  by  different  governments
has  impacted  grain  trades  across  African  countries.  The
increment  in  costs  of  agricultural  inputs,  logistic  challenges,
and  reduced  cross  border  transactions  have  facilitated  peaks
in  food  prices  across  the  regions  [10,11].

Food security and safety concerns in
animal production

COVID-19  is  a  respiratory  illness  that  can  spread  from  person
to  person  through  direct  contact  or  by  droplets  released  by
an  infected  person  through  coughing  or  sneezing,  etc.  [12].
However,  the  WHO  and  the  U.S.  Centers  for  Disease  Control
and  Prevention  suggest  that  populaces  with  amplified  haz-
ard  for  complexities;  including  aged  persons  and  people  with
constant  health  issues,  for  example,  coronary  illness,  dia-
betes,  and  lung  ailment,  and  so  forth  should  avoid  potential
risk  to  their  health  [13].

While  home  sanitation  and  individual  cleanliness  are  con-
sistently  significant,  regular  hand  washing  with  soap  and  fast
running  water  for  a  minimum  of  20  seconds  has  been  heavily
encouraged  in  reducing  the  spread  of  the  disease  [13].  Other
practices,  like  frequent  sanitizing  and  cleaning  different  sur-
faces,  can  likewise  serve  as  an  extra  defensive  measure  just
as  proper  hygiene  [14].

According  to  the  U.S.  Food  and  Drug  Administration,  the
Centers  for  Disease  Control  and  Prevention,  and  the  U.S.
Department  of  Agriculture,  there  is  at  present  no  proof  to
propose  that  COVID-19  can  be  transmitted  through  food  con-

sumption  or  food  bundling,  but  food  safety  practices  are
highly  encouraged  [15].

Nevertheless,  a  large  number  of  chemicals  in  consumer
food  products  have  been  suspected  and  identified  to  be
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ndocrine-disrupting  chemicals  (EDCs),  which  are  poten-
ial  contributors  to  reducing  human  and  animals  immunity
gainst  diseases  and  also  the  development  of  many  of  these
hronic  diseases  [16].  Such  chemical  compounds  (e.g.  poly-
yclic  aromatic  hydrocarbons,  PAHs,  and  polychlorinated
iphenyls,  PCBs)  are  widespread  in  processed  foods  and  food
ackaging  materials  and  are  exacerbating  health  challenges,
nd  also  in  the  case  of  COVID-19  pandemics.  Furthermore,
he  poor  nutrition  obtained  in  most  processed  foodstuffs
long  sides  the  EDCs  in  food  and  food  bundling  materials
uch  as  bisphenol  A  (BPA),  could  prompt  the  interruption
f  proper  regulation  of  glucose/blood  sugar,  insulin  resis-
ance,  and  cell  brokenness  coming  about  in  inflammation
17]. As  a  consequence,  the  ingestion  of  these  chemical  com-
ounds  beyond  permissible  limit  endangers  one  and  makes
ne  susceptible  to  infectious  disease  as  a  result  of  impaired
mmunity.

It  is  noteworthy  to  note  that  hurtful  food  microorgan-
sms  develop  quickly  at  a  mild  temperature  range  of  41 ◦F  to
40 ◦F  [18]. Thus,  some  households  tend  to  cook  food  at  a
igher  temperature  thereby  bringing  about  food  burn.  How-
ver,  food  processing  techniques  such  as  cooking,  drying,
rilling,  roasting,  frying,  and  smoking,  etc.  at  high  temper-
tures  are  major  sources  of  PAHs  [19,20].

Bioaccumulation  of  these  ubiquitous  organic  pollutants  in
lants  and  animals  constitute  a  serious  health  threat.  PAHs
re  a large  category  of  varied  organic  compounds,  each  of
hem  having  a  minimum  of  two  fused  aromatic  rings  con-
aining  mainly  carbon  and  hydrogen  atoms  in  its  skeletal
tructure.  PAH  generally  occur  in  complex  mixtures,  which
ay  consist  of  hundreds  of  compounds.  They  are  principally

ramed  by  deficient  ignition  or  pyrolysis  of  organic  material
nd  during  various  industrial  processes  and  food  handling
rocedures  [21,22].  These  groups  of  compounds  have  poten-
ially  hazardous  effects  on  the  environment  and  health,
s  the  majority  of  them  are  carcinogenic,  teratogenic  and
utagenic  [23,24].  Some  studies  have  reported  the  mean
aily  intake  of  the  total  PAH  fraction  to  be  between  4  ng/kg
er  day  (low  estimate)  and  10  ng/kg  per  day  (high  estimate)
25].

Additionally,  plants  and  exposed  foodstuffs  could  get  in
ontact  with  PAHs  essentially  via  climatic  depositions  on
egetables,  fruits,  grains,  etc.  particularly  those  with  broad
eaves,  and  through  take-up  from  contaminated  water  and
oil  [26].  Gomes  et  al.  [27]  reported  that  vegetation  in
rbanized  zones,  particularly  those  with  proximity  to  roads
nd  huge  industrial  activities  tend  to  have  higher  concen-
rations  of  PAHs.  More  so,  seafood  such  as  fish,  mussels,
hellfish,  and  shrimp  have  polluted  enroute  the  absorption
f  polluted  surface  waters  and  are  responsible  for  an  impor-
ant  proportion  of  food-borne  illnesses  and  outbreaks  [28].
he  degree  of  accumulation  and  withholding  of  PAHs  in
quatic  lives  are  subjected  by  some  components,  such  as
AHs  profile,  PAHs  availability,  biota  physiology  among  oth-
rs  [29,30].

Studies  have  postulated  that  PAHs  could  aggregate  on
tem  surfaces,  due  to  their  lipophilicity;  additionally,  the
ispersion  can  occur  to  internal  layers  [31]  where  water

ovement  and  fat  substance  have  a  major  role  in  relocation

ate  [32]. On  the  other  hand,  the  presence  of  obstructions,
or  example,  the  packages  of  smoked  sausages  and  the  skin
f  bacon  [33,34]  can  meddle  with  PAHs  movement  into  prod-
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Figure 1. Informal cross border trade in the East Africa regions between April—May, 2020. Adapted from [9].
Commerce transfrontalier informel dans les régions d’Afrique de l’Est entre avril et mai 2020. Adapté de [9].
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cts  inner  layers.  According  to  the  European  Food  Safety
uthority  [35],  meat  and  meat  items  are  one  of  the  food
ategories  contributing  most  to  dietary  admission  of  PAHs
very  day.

Furthermore,  PCBs,  have  been  reported  to  be  one  of  the
an-made  chlorinated  compounds  gotten  from  a  biphenyl

ing  with  1  to  10  chlorine  atoms  attached  on  each  of  the
henyl  ring  resulting  in  209  congeners  [36,37].  PCBs  are
on-ionizable,  largely  non-polar,  and  highly  hydrophobic  in
ature.  Investigations  have  shown  that  human  beings  are
argely  exposed  to  PCBs  during  food  ingestion,  and  sel-
om,  via  occupation.  Thus,  they  can  bind  tightly  and  be

eposited  into  fatty  tissues,  organs,  and  glands  [38,39].
CBs  are  also  known  suppressors  of  immune  system  func-
ion,  increase  the  risk  of  diabetes,  causes  cardiovascular
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arkets. Adapted from [9].
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iseases,  decreased  verbal  learning,  increased  depression,
ypo-reflexia,  neurobehavioral  disturbances,  reproductive
isorders,  etc.  [37,40,41].

isk assessment and impact of food ethics on
ublic health

uman  risk  assessment  has  been  investigated  to  find  out
he  potential  hazard  resulting  from  human  exposure  to
oisonous  substances  present  in  various  foodstuffs  and  envi-
o  help  with  meeting  guidelines  like  those  specified  by
dministrative  bodies  like  WHO  and  numerous  others  [42].
he  major  point  of  human  risk  evaluation  is,  to  ensure  the
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Food  security  and  safety  concerns  in  animal  production  and

protection  of  consumers  against  the  impacts  of  poisons  in
water  or  foods.  Thus,  it  is  important  to  guarantee  that  con-
taminants  of  interest  in  food  or  water  don’t  surpass  the
normal  daily  intake.

The  incidence  of  PAHs  in  a  significant  number  of  our  day-
by-day  food  substances  represents  a  grave  risk  to  humans.
Human  exposure  to  high  concentrations  of  PAHs  via  food  con-
sumption  may  bring  about  injurious  and  harmful  impacts
[43].  Contaminants  in  food  have  been  accounted  for  by
numerous  researchers  and  every  one  of  the  potential  con-
taminants  can  be  connected  to  an  assortment  of  harmful
impacts.  Every  adverse  effect  observed  relies  upon  vari-
ous  components,  like  exposure  intensity,  rate  or  frequency,
duration,  route  and  dose,  and/or  concentration;  subtleties
of  the  individual  like  age  and  health  status  [44—46].  Most
PAHs  are  capable  of  causing  cancer  that  accounts  for  the
significant  effect  of  the  risk  characterizations.  However,  it
is  often  hard  to  attribute  a  given  health  effect  in  epidemio-
logical  studies  to  a  particular  PAH  compound  since  PAHs  exist
as  a  mixture  of  different  PAH  compounds  [47].  In  general,
the  higher  molecular  weight  PAHs  are  more  hydrophobic,
toxic  and  recalcitrant  [48].

The  discoveries  of  some  epidemiological  studies  on  PAHs
provides  a  superior  appreciation  of  the  dangers  of  polar  PAHs
to  people  and  other  organisms,  particularly  as  the  harmful-
ness  of  PAHs  is  regularly  through  the  impacts  of  exceptionally
receptive  polar  genotoxic  metabolites  instead  of  direct
impacts  of  PAHs  [49].  In  many  case-control  investigations,
loss  of  ovarian  capacities,  the  decrease  in  lung  capacities,
advancement  of  diseases,  early  stage  of  menopause,  male
infertility,  and  frequencies  of  diabetes  are  other  health
effects  of  PAHs  exposure  [50].

Impact of COVID-19 on livestock
production and animal health

In  Africa,  livestock  production  occupies  an  important  facet
in  nutrition,  food  security,  livelihood,  socio-economic  roles
and  significantly  contributes  to  household  income  genera-
tion.  Livestock  products  are  estimated  to  contribute  about
30%  of  the  agricultural  GDP  in  Africa  [51].  In  West  African
countries,  the  livestock  sector  contributes  substantially,
such  as  5%  in  Côte  d’Ivoire,  44%  in  Mali,  40%  in  Sahel  coun-
tries,  15%  in  Mauritania,  and  3%  in  Nigeria  to  the  agricultural
GDP  [52].  This  contribution  to  rural  agricultural  develop-
ment  forms  an  integral  drive  towards  food  security,  poverty
alleviation,  and  national  stability  [51].

The  virus  responsible  for  the  COVID-19  disease,  SARS-
CoV-2  is  zoonotic  in  origin,  as  such  can  infect  humans  and
animals  [53].  Farmers  have  been  considered  particularly  vul-
nerable  to  infections  due  to  their  proximity  to  animals,  and
the  zoonotic  risk  associated  with  the  COVID-19  virus  [54].
Earlier  reports  of  human  infections  were  traceable  to  wet
markets,  as  such,  suggesting  the  greater  risk  by  which  live
animal  farmers  may  be  exposed  to  infectious  agents  [55].
Reported  cases  of  infected  pets  such  as  dogs,  and  cats,

have  raised  concerns  regarding  transmission  between  live-
stock  and  farmers.  Besides,  research  has  postulated  that
some  farm  animals  including  pigs,  ducks,  and  chickens  were
not  susceptible,  to  the  SARS-CoV-2  virus;  but  are  carriers
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f  other  pathogenic  organisms,  that  may  pose  a  poten-
ial  threat  to  humans  and  can  reduce  human  immunity  and
ose  an  imminent  risk  to  human  health  [56,57].  Although
till  under  investigation,  there  is  a  need  to  further  vali-
ate  these  findings  under  commercial  livestock  conditions.
longside  this,  on-farm  disease  surveillance,  and  health  care
ervices  are  either  unavailable  or  inadequate,  thus,  putting
he  health  and  safety  of  the  farmers  at  risk.  Also,  the  prob-
em  of  farm  and  job  security  arises  following  infection  of
orkers  and  economic  disruptions  in  the  livestock  value
hain,  as  all  stages,  from  production,  processing,  market-
ng,  distribution,  and  consumption  have  been  affected  and
ay  lead  to  layoffs  of  the  workforce,  thus  creating  massive

nemployment  and  loss  of  income  [58].
During  pandemics,  the  livestock  sector  often  accounts

or  significant  economic  losses,  with  implications  for  food
ecurity,  especially  in  regions  that  are  heavily  dependent
n  this  sector.  With  the  emergence  of  COVID-19,  the  limita-
ions  enforced  on  the  animal-human  interface  has  resulted
n  adverse  impacts  for  both  livestock  production  and  associ-
ted  livelihoods  [5].

In  a  bid  to  curtail  the  risk  of  COVID-19  disease  trans-
ission,  policy  responses  to  limit  inter-human  contacts  and

omplete  shut-down  of  human  activities  in  severely  affected
egions  have  resulted  in  concomitant  drastic  effects  on  ani-
al  production,  farm  outputs,  and  supplies  to  markets.

roper  management  of  farm  animals  allows  for  their  daily
ccess  to  feed,  water,  medication,  and  other  production
upplies  as  necessary.  The  inability  of  farmers  to  freely  con-
uct  their  rearing  activities  or  possibly  have  access  to  farm
nputs  would  culminate  in  affecting  not  only  the  welfare  of
arm  animals,  but  the  farmer’s  livelihood,  and  consumer’s
ccess  to  goods  and  services.

Nomadic/pastoral  herdsmen  are  particularly  affected  by
ovement  restriction  since  their  farming  activities  are  heav-

ly  reliant  on  movement  across  grasslands  in  search  of
atural  resources.  The  ease  of  access  to  extension  services
nd  technical  experts  to  troubleshoot  farm  problems  is  ham-
ered  especially  in  rural  areas  with  inadequate  access  to
igital  service  for  ready  access  to  information.  Regular  on-
arm  visitation  by  extension  agents  is  therefore  difficult  to
avigate  considering  that  this  may  be  a  possible  route  for
arm-to-farm  transmission  of  diseases.

Reduced  access  to  market  stalls  and  farmer’s  mar-
ets  arising  from  movement  restrictions  impacts  negatively
n-farm  productivity,  increasing  wastage  and  post-harvest
osses  of  livestock  products  especially  due  to  their  rela-
ively  short  shelf  life.  Fresh  food  supply  chains  may  be
ampered  with  restrictions  on  trading  routes,  furthermore,
ncreasing  deterioration,  and  wastage  [59].  The  disruptions
o  livestock  products  demand  and  supply,  and  losses  in
arm  products,  further  poses  discouragement  and  disincen-
ives  for  continued  production,  processing,  and  marketing
f  livestock  and  animal  products.  Closures  of  communal  and
erritorial  markets  as  seen  in  Kenya  and  Nigeria  have  also
ncreased  the  extent  of  post-harvest  losses  since  a  large
roportion  of  small-scale  farmers,  especially  women,  rely
n  these  local  markets  for  sales  [60]. Direct  sales  to  restau-

ants,  hotels,  and  food  service  vendors  have  also  suffered
ajor  setbacks  due  to  low  patronage.  Following  the  limita-

ions  in  airfreights  and  cargo  deliveries  of  imported  goods
nto  the  countries,  market  activities  are  lulled.  The  heavy
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ependence  of  the  livestock  sector  for  imported  feed  ingre-
ients,  medication,  and  technical  experts  poses  significant
onstraints  on  livestock  production  in  African  countries.  A
ubstantial  decline  in  food  imports,  between  13  to  25  per-
ent,  has  been  reported  in  African  countries  as  a  result  of
igher  transaction  costs  and  decreased  domestic  demand
8].

onclusion and mitigation strategies

he  recent  COVID-19  pandemic  is  an  eye-opener  to  what  is
ost  salient:  food  and  health.  Therefore,  it  is  pertinent  that

 total  restructuring  of  the  food  sub-sector  of  the  economy
o  achieve  sustainable  development.  Most  African  nations
epend  heavily  on  imported  food  items,  raw  materials,  and
acking  resources  [61];  but  the  recent  ban  of  imported  food
tems  and  the  current  temporary  shutdown  of  all  borders
ue  to  COVID-19.  Therefore,  serious  attention  needs  to  be
iverted  into  reviving  locally  made  food  and  raw  materi-
ls.  Although  the  production  power  is  insufficient  to  sustain
er  population,  the  cash  empowerment  of  the  masses  with
egards  to  the  financial  assistance  to  help  raise  the  stan-
ard  of  living  is  necessary  for  the  government  at  all  levels
o  effectively  contain  food  security  and  animal  production
ssues.

Also,  there  is  a  need  for  strategic  and  systematic  dissem-
nation  of  important  information  as  well  as  education  about
utritional  values  and  general  health  care  to  the  masses.
ore  so,  valid  and  documented  regulations  to  make  sure

oodstuffs  and  essential  commodities  not  to  be  hoarded  and
nnecessary  price  hike  to  earn  more  profit  at  the  detriment
f  the  common  man  need  to  be  strictly  enacted.  Addition-
lly,  adequate  budgetary  allocations  to  local  manufacturers
nd  agriculture  particularly  the  food  crop  and  animal  pro-
uction  sub-sectors,  and  enunciation  of  appropriate  policies
eed  to  be  revisited.  These  will  help  to  support  locally  pro-
uced  items  and  aid  the  export  of  surplus  resources.

Need  to  say,  Africa  has  been  opportune  to  thrive  through
revious  crises  such  as  the  Ebola  epidemic  (2014—2015)  and
he  food  crisis  of  2008—2009,  thus  giving  the  continent  a
everaging  ground  for  pandemic  preparedness  and  response.
s  part  of  the  COVID-19  response,  the  African  Development
ank  has  designed  the  Feed  Africa  Response  to  COVID-19
also  known  as  FAREC),  to  support  farmers,  governments
ther  individuals,  in  building  resilience,  sustainability,  and
ood  sufficiency  in  the  agriculture  value  chain.  Key  needs
utlined  by  farmers  in  countries  such  as  Niger,  Nigeria,
enegal,  Ghana,  and  Burkina  Faso,  to  combat  the  COVID-19
utbreak  included  virtual  learning  platforms,  digital  exten-
ion  services,  electronic  payments,  and  fund  transfers,  and
igital  marketing  tools  [62].  Alternate  marketing  strategies
uch  as  ‘‘green  channels’’,  direct  sales  from  farms,  and
nline  marketing  should  be  facilitated  to  safely  connect  live-
tock  producers  with  consumers.  Changes  to  infrastructure
nd  investment  in  cold  chains  would  allow  for  fresh  food
rocessing,  storage,  and  distribution,  thus,  curbing  farm

osses.  Proper  sanitary  and  biosecurity  practices  should  be
dopted  in  farms  and  slaughterhouses.  However,  disease
ontrol  technologies,  such  as  vaccinations  against  virulent
iseases  —  Newcastle  disease,  avian  influenza,  and  African
O.  Ejeromedoghene  et  al.

wine  fever,  should  be  deployed  to  safeguard  livestock  and
ivelihoods  of  vulnerable  communities.

There  still  exists  a  wide  gap  in  information  dissemina-
ion  and  the  wrongly  held  belief  of  the  COVID-19  disease
s  a  ‘‘speculation’’  by  several  rural  households  in  Africa.
his  bridge  can  only  be  exterminated  with  proper  aware-
ess,  and  sensitization  on  COVID-19  safety  measures  for
ndividuals  involved  in  animal  production,  handling,  process-
ng,  marketing,  and  distribution.  Prioritizing  investment  in
mall-scale  farmers  and  strengthening  animal  processing  and
torage  facilities  would  further  strengthen  access  to  food
s  a  response  against  food  insecurity.  Measures  to  facilitate
armer’s  participation  in  enforcing  biosecurity  and  health
tandards,  disease  monitoring  and  surveillance  practices  are
mminent  [60]. Likewise,  the  inter-relatedness  of  humans,
nimals,  and  the  environment  is  an  important  linkage  in
nderstanding  and  tackling  existing  threats  to  food  systems,
gricultural  production,  and  livelihoods  [63].  Therefore,  in
ackling  the  current  COVID-19  pandemic  and  in  prepared-
ess  for  future  disease  epidemics,  the  FAO  recommends  a
‘One  Health  approach’’,  which  can  holistically  address  the
ealth  of  an  animal,  human  and  environmental  in  concert,
o  achieve  the  best  results  [64]. Furthermore,  since  there
s  currently  no  existing  reports  linking  the  ingestion  of  toxic
rganic  pollutants  (PAH,  PCBs,  BPA,  etc.)  due  to  COVID-19
nd  lockdown  measure,  there  is  still  a  need  to  pay  strict
ttention  to  food  processing  guidelines  and  procedures  to
educe  the  intake  of  these  compounds  to  boost  immunity
gainst  diseases  and  future  pandemic  outbreaks.
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