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FOOD PROCESSING PILOT CENTRES 1

Poverty is known to be spreading in rural areas, where populations rely directly or
indirectly on agriculture for their livelihood. Despite efforts undertaken to develop
agricultural production, more than 800 million people, most of them living in devel-
oping countries and Africa in particular, still suffer from poverty and food insecurity. 

It is generally recognized that food security means food availability and the capa-
bility of individuals and households to access enough food. In other words, 
people do not usually starve because of an insufficient supply of food, but because
they have insufficient resources, including money, to acquire it. Hence, poverty is
considered the root cause of chronic food insecurity.

While acknowledging the crucial role of increasing agricultural production to fight
malnutrition and poverty, UNIDO programmes emphasize productive capacity-building
for trade as a way to fight poverty, particularly through technological development
for value adding. Appropriate food preservation/storage and processing/packag-
ing techniques as well as improved hygiene practices and quality assurance sys-
tems have been implemented. As a consequence, post-harvest losses are reduced,
thus increasing food availability. Safety and product quality have improved to meet
market demands and requirements, thus increasing product marketability and the
income of rural entrepreneurs, and enhancing job creation.

In the particular case of the food industry, UNIDO programmes embarked on the
establishment of food processing pilot centres (FPPCs) in Africa. While functioning
as commercial operations linking agricultural production to markets through busi-
ness networking, FPPCs are used for demonstration and training purposes for tech-
nology transfer and dissemination. Some FPPCs have developed training and
consulting services as income-generating activities and helped in further strength-
ening awareness and disseminating good practices at farm and food processing
levels. In most cases, FPPCs have managed to increase the income of thousands
of families along the food production chain.

Hence, the 27 FPPCs established so far in Africa have a total production capacity
of more than 300 MT monthly (3,600 MT yearly). They have trained 1,882 people
and increased the income of 5,500 people, improving the life of around 35,000 fam-
ily members. These figures do not include jobs created around the food chain, 
particularly in the distribution and marketing sectors.

Introduction
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Even if in developing countries 40-60 per cent of manufacturing value is generated
by agro-processing industries and these products represent the major export share,
only 30 per cent of agricultural production undergoes industrial processing as com-
pared to 98 per cent in high-income countries. Presently, agriculture employs about
80 per cent of the active population and about 90 per cent of the rural population.
This makes agricultural development crucial, as the majority of people in develop-
ing countries rely and depend on it.

For various reasons related to government policy and strategy, infrastructure, tech-
nology and know-how, business management and marketing, the food industry and
agriculture have limited integration and linkages in developing countries. The food
industry has been encountering difficulties regarding the regular supply of raw mate-
rials of adequate quality, while the bulk of the agricultural production, due to the
lack of strong outlets (markets or industry), has remained at subsistence levels, i.e.
low yields, heavy post-harvest losses and unsafe and poor quality products. In sub-
Saharan Africa, countries average post-harvest losses are estimated at over 40 per cent
(up to 30 per cent in cereals and up to 70 per cent in fruits and vegetables).

This has hampered the growth of both the food industry and agriculture, and led to
the spread of poverty and food insecurity, particularly among the rural population.
Improved integration and strengthened linkages between agriculture, the agro industry and
the market are prerequisites for better performing food value chains. They offer a sustain-
able remedial solution to the twin challenges of poverty and food insecurity and safety.

The food industries that have performed relatively well are those that rely exclu-
sively or mostly on imported raw materials such as beverage industries using
imported concentrates, the edible oil industry processing imported crude oil or the
dairy industry relying mostly on imports of powdered milk. Given their limited link-
ages with local agricultural production, these industries have not been able to cre-
ate any significant downstream or upstream impact. However, a food processing
industry relying on local raw materials has the potential to induce the above link-
ages and would be the appropriate industrial development option in developing
countries facing poverty and food security challenges.

Being a weak outlet for local agricultural products, the food industry has not been
able to induce significant improvements in agricultural productivity or at the post-
harvest level in most rural areas that suffer from a big technology gap. Therefore,
most agricultural production remains of a subsistence nature.

Background
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The lessons learnt from past and ongoing projects/programmes show a big tech-
nology gap in the rural areas of developing countries in general and African coun-
tries in particular. It is currently the biggest challenge facing so-called rural
entrepreneurs. Traditional technologies are no longer capable of producing trad-
able products. New (modern) technologies are required to address crucial produc-
tion issues such as product design and development, product and technology
innovation, implementation of appropriate product preservation and processing
techniques as well as good manufacturing and food safety/quality practices that
are required to meet changing market demands and stringent requirements.
Education and vocational training have a crucial role to play in developing knowl-
edgeable and qualified human resources capable of running food processing activ-
ities as a viable business. 

The FPPC approach revealed itself to be an appropriate response and has played
a dynamic role in terms of technology transfer and dissemination within the African
environment and consequently in improving the revenues of the beneficiaries.
Conceptually and practically, the FPPCs play a central role in the food industry
value chain as they reinforce and manage the fundamental linkage between agri-
culture and the industry/market through technological upgrading, business net-
working and market access improvement, thus creating a more favorable environment
for business development. 

Each FPPC consists of food processing facilities managed by qualified people
(from the technical and business management view points) linked to a certain
number of farmers and market outlets. By linking the production to the market
through processing facilities, each pilot centre represents in itself a micro food
value chain. 

The FPPCs assess market needs, decide on the products to be produced and pro-
duce them. They assist farmers (training and advisory services) to supply raw
material that conforms to the specifications required. In most cases the farmers
are shareholders in the related FPPC. Due to their small capacity, FPPCs organ-
ize themselves according to their joint commercial interests (trading company,
export consortia or any other economic or commercial structure). Each FPPC
established under UNIDO signs a 3-5 year Memorandum of Understanding (MOU),
where it commits itself to function as a demonstration and training facility as
required within the framework of the UNIDO project or within the activities of the

The food processing pilot centre

(FPPC) approach
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main national counterpart of the project. The objectives sought through the FPPC
are to:

� Support the transfer and dissemination of proven food technologies, in par-
ticular to micro- and small-scale enterprises, and their adaptation to local
agro-ecological and social conditions.

� Create the basic foundations for product development and innovation through
technological improvements including processing, preservation, packaging,
safety/quality, etc.

� Develop qualified human resources in the fields of food processing technol-
ogy, business management and marketing through vocational and in-plant
training based on the concept of “learning by doing”;

� Promote (internally and externally) business partnerships for joint manage-
ment of technical and common trade issues;

� Establish credible and sustainable food processing operation networks and
strengthen the priority segments of the value chain and their linkages from
production to the market.

The rural FPPCs have been at the core of the Integrated Programme (IP) in several
African countries such as Burkina Faso, Cameroon, Kenya, Madagascar, Mali,
Morocco, Senegal, Uganda and United Republic of Tanzania. See the table below
for the full list of existing pilot centres.

FPPCs have a direct impact on the beneficiaries involved along the food chain and
have outcomes such as:

� Increased value added of local agricultural products;

� Post-harvest losses reduced;

� Increased employment and incomes;

� Reduced poverty and food insecurity.

The FPPC approach has been attracting the interest of governments and the pri-
vate sector in recipient countries as well as among donors. 

In Burkina Faso, the four FPPCs established in the fruits/vegetables drying sector
have led to an overall technology improvement in more than 25 drying units. Two
additional FPPCs are being established for sheanuts and dairy processing. 

In Uganda (with already 12 well established FPPCs), the demand from the private
sector for the establishment of FPPCs has been increasing. In 2005, five new FPPCs
have been established with self-financing for equipment and technical support
from UNIDO and three additional FPPCs have been established in 2006 within the
UIP. NORAD and WFP appraised the FPPC approach as the appropriate solution to
support the WFP initiative “Food for Assets” in northern Uganda. A joint WFP-UNIDO
programme is under preparation for the establishment of more than 40 FPPCs
under NORAD funding.
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In Cameroon, after the installation of the two first FPPCs, the government has
owned the approach and is about to ask for UNIDO assistance in the establish-
ment of 50 FPPCs throughout the country.

In Morocco, the counterpart appraised the approach applied through the estab-
lishment of three FPPCs (a fourth FPPC will soon start operation). The Ministry of
Industry expressed its willingness to further refine the approach and use it exten-
sively within phase II of the IP to support the National Initiative for Human
Development aiming at increasing the living conditions of rural populations through
employment and income generation.

In Mali, where three FPPCs are being established, requests for further FPPCs have
been received from associations of rural entrepreneurs and donor interest in the
approach has been expressed.

In Madagascar, where at least five FPPCs will be established within the next two
years, the counterparts/beneficiaries see this approach as a means to develop agro-
based commercial activities in rural areas to fight poverty and food insecurity.

The FPPC approach revealed itself to be appropriate in the rural African environ-
ment. Based on the lessons learnt, there is great scope and potential for refining
and establishing the foundations of rural professional excellence. The best FPPCs
will have to be identified and assisted to function as real “Centres of Rural
Vocational Excellence” and play a major role in technology dissemination. While
the best FPPCs are developing their consulting and support services in post-harvest
technology and know-how, there is, however, a need for support from governments
and technical assistance agencies to accelerate the process and to help ensure its
sustainability.



Fo
o

d
 p

ro
c

e
s

s
in

g
 

P
ro

d
u

c
ti

o
n

 
M

a
rk

e
t 

P
e

o
p

le
 d

ir
e

c
tl

y
 

Fa
rm

e
rs

 

C
o

u
n

tr
y

p
il

o
t 

c
e

n
tr

e
s

A
c

ti
v

it
ie

s
c

a
p

a
c

it
y

/m
o

n
th

ta
rg

e
te

d
in

v
o

lv
e

d
1

in
v

o
lv

e
d

O
b

s
e

rv
a

ti
o

n
s

U
G

A
N

D
A

1.
 M

as
ak

a 
O

rg
an

ic
 

Pr
oc

es
si

ng
 o

f 
or

ga
ni

c 
dr

ie
d 

fr
ui

ts
 

1.
5 

M
T 

of
 d

ri
ed

 p
ro

du
ct

s
D

om
es

tic
 

10
17

5
M

em
be

r 
of

 U
CO

FP
A,

Pr
od

uc
er

s 
(M

O
P)

(p
in

ea
pp

le
s,

 p
ap

ay
a,

 m
an

go
es

, 
ja

ck
 f

ru
it,

 
24

 M
T 

of
 f

re
sh

 f
ru

its
 &

 
Ex

po
rt

: 
EU

N
AP

U
 a

nd
 N

O
G

AM
U

Es
ta

bl
is

he
d 

in
 2

00
0

ba
na

na
) 

an
d 

ve
ge

ta
bl

es
 (

to
m

at
oe

s,
 

ve
ge

ta
bl

es
ca

bb
ag

es
, 

am
ar

an
th

us
, 

so
la

nu
m

 s
p)

64
 t

ra
in

ed
Fr

es
h 

fr
ui

ts
 a

nd
 v

eg
et

ab
le

s
Tr

ai
ni

ng
 o

f 
pr

oc
es

so
rs

 a
nd

 f
ar

m
er

s

2.
 T

ro
pi

ca
l 

Ec
ol

og
ic

al
 

Pr
oc

es
si

ng
 o

f 
or

ga
ni

c 
so

la
r 

dr
ie

d 
fr

ui
ts

2.
5 

M
T

D
om

es
tic

 a
nd

7
84

M
em

be
r 

of
 U

CO
FP

A,
Fo

od
s 

U
ga

nd
a 

Li
m

ite
d 

(p
in

ea
pp

le
s,

 p
ap

ay
a,

 m
an

go
es

, 
ja

ck
 f

ru
it,

ex
po

rt
N

AP
U

 a
nd

 N
O

G
AM

U
(T

EF
U

) 
ba

na
na

s)
(e

st
. 

20
00

)

3.
 K

O
KA

 W
om

en
 G

ro
up

Pr
oc

es
si

ng
 o

f 
ca

ss
av

a 
pr

od
uc

ts
,

O
il 

10
0 

lit
re

s
D

om
es

tic
4

1.
50

0
M

em
be

r 
of

 U
CO

FP
A

(e
st

. 
19

92
)

su
nf

lo
w

er
 o

il
Tr

ai
ni

ng
 o

f 
pr

oc
es

so
rs

 a
nd

 f
ar

m
er

s

4.
 K

ab
al

e 
U

ni
te

d 
Pr

oc
es

si
ng

 o
rg

an
ic

 s
ol

ar
 d

ri
ed

 f
ru

its
30

0 
lit

re
s 

of
 m

ilk
D

om
es

tic
 a

nd
6

1 
fo

r 
m

ilk
M

em
be

r 
of

 U
CO

FP
A2

Fo
od

 P
ro

ce
ss

or
s

(p
in

ea
pp

le
s,

 p
ap

ay
a,

 m
an

go
es

, 
ja

ck
 f

ru
it,

1 
M

T 
of

 d
ri

ed
 p

ro
du

ct
s

ex
po

rt
12

 f
or

 f
ru

its
(e

st
. 

20
03

)
ba

na
na

s)
D

ai
ry

 p
ro

ce
ss

in
g 

(y
og

hu
rt

 p
ro

du
ct

io
n)

Tr
ai

ni
ng

 o
f 

pr
oc

es
so

rs
 a

nd
 f

ar
m

er
s

5.
 H

om
et

ec
h 

Fo
od

 
Pr

oc
es

si
ng

 o
f 

fr
ui

t 
ju

ic
es

, 
to

m
at

o 
ke

tc
hu

p,
50

0 
lit

re
s

D
om

es
tic

3
3

M
em

be
r 

of
 U

CO
FP

A
Pr

oc
es

so
rs

ba
ki

ng
 c

ak
es

(e
st

. 
20

00
)

Tr
ai

ni
ng

 o
f 

pr
oc

es
so

rs

6.
 M

ed
i 

&
 S

on
s

M
ai

ze
 m

ill
in

g 
an

d 
ric

e 
m

ill
in

g
M

ai
ze

: 
14

0 
M

T 
D

om
es

tic
5

22
M

em
be

r 
of

 U
CO

FP
A

(e
st

. 
19

94
)

Ad
vi

si
ng

 o
f 

pr
oc

es
so

rs
Ri

ce
: 

70
 M

T

FOOD PROCESSING PILOT CENTRES6

Fo
o

d
 p

ro
ce

s
s

in
g

 p
il

o
t

ce
n

tr
e

s
e

s
ta

b
li

s
h

e
d

 s
o

 f
a

r

1 Pe
rs

on
ne

l 
an

d 
m

em
be

rs
 o

f 
en

tr
ep

re
ne

ur
s 

gr
ou

pi
ng

s 
(c

oo
pe

ra
tiv

es
, 

as
so

ci
at

io
ns

, 
et

c.
) 

an
d 

sh
ar

eh
ol

de
rs

 o
f 

sm
al

l 
co

m
pa

ni
es

.
2 Th

re
e 

fa
rm

er
s 

ha
ve

 e
st

ab
lis

he
d 

an
 F

PP
C 

to
 p

ro
ce

ss
 t

he
ir

 o
w

n 
pr

od
uc

tio
n 

an
d 

us
e 

th
e 

fa
ci

lit
ie

s 
fo

r 
tr

ai
ni

ng
.



7.
 K

ar
am

bi
 W

om
en

 
Pr

oc
es

si
ng

 o
f 

fr
ui

t 
ju

ic
es

, 
pi

ne
ap

pl
e 

sy
ru

p,
10

0 
lit

re
s 

pe
r 

m
on

th
D

om
es

tic
19

12
0

M
em

be
r 

of
 U

CO
FP

A
As

so
ci

at
es

ba
na

na
 w

in
e,

 t
ex

til
e 

w
ea

vi
ng

, 
ta

ilo
ri

ng
of

 s
yr

up
s/

ju
ic

es
an

d 
D

EN
IV

A
(e

st
. 

19
91

)
Tr

ai
ni

ng
15

0 
lit

re
s 

of
 b

an
an

a 
w

in
e

Tr
ai

ne
d:

 2
65

8.
 K

as
pe

r 
Fo

od
s 

Pr
oc

es
si

ng
 o

f 
pa

ss
io

n 
fr

ui
t 

co
nc

en
tr

at
e,

W
in

e:
 1

50
 l

itr
es

D
om

es
tic

5
4

M
em

be
r 

of
 U

CO
FP

A
En

te
rp

ri
se

s
w

in
e,

 v
eg

et
ab

le
 p

ro
ce

ss
in

g,
 t

om
at

o 
an

d
Pa

ss
io

n 
fr

ui
t 

co
nc

en
tr

at
e:

(e
st

. 
19

96
)

ch
ili

 s
au

ce
s

35
 l

itr
es

Co
ns

ul
ta

nc
y 

in
 f

oo
d 

pr
oc

es
si

ng
Sa

uc
es

 0
.8

 M
T

Tr
ai

ne
d:

 5
61

9.
 E

nv
al

er
t 

U
ga

nd
a

Pr
oc

es
si

ng
 o

rg
an

ic
 s

ol
ar

 d
ri

ed
 f

ru
its

4 
M

T
D

om
es

tic
 a

nd
8

3
M

em
be

r 
of

 N
AP

U
(e

st
. 

20
04

)
(p

in
ea

pp
le

s,
 p

ap
ay

a,
 m

an
go

es
, 

ja
ck

 f
ru

it,
Tr

ai
ne

d 
3

ex
po

rt
D

ir
ec

t 
in

te
gr

at
io

n
ba

na
na

s)
w

ith
 f

ar
m

er
s

Tr
ai

ni
ng

 a
nd

 c
on

su
lta

nc
y 

w
or

k:
re

qu
ir

ed
Ca

rr
yi

ng
 o

ut
 s

tu
di

es
 f

or
 o

rg
an

iz
at

io
ns

10
. 

IK
N

 E
nt

er
pr

is
es

Pr
oc

es
si

ng
 o

rg
an

ic
 s

ol
ar

 d
ri

ed
 f

ru
its

0.
25

 M
T

D
om

es
tic

 a
nd

15
53

M
em

be
r 

of
 N

AP
U

 
(e

st
. 

19
99

)
(p

in
ea

pp
le

s,
 p

ap
ay

a,
 m

an
go

es
, 

ja
ck

 f
ru

it,
ex

po
rt

ba
na

na
s)

Co
ns

ul
ta

nc
y

B
us

in
es

s/
fin

an
ci

al
 m

an
ag

em
en

t

11
. 

M
ub

en
de

 D
ry

in
g 

Pr
oc

es
si

ng
 o

rg
an

ic
 s

ol
ar

 d
ri

ed
 f

ru
its

0.
5 

M
T

D
om

es
tic

 a
nd

7
42

M
em

be
r 

of
 N

AP
U

,
Ce

nt
re

(p
in

ea
pp

le
s,

 p
ap

ay
a,

 m
an

go
es

, 
ja

ck
 f

ru
it,

Tr
ai

ne
d:

 6
9

ex
po

rt
N

O
G

AM
U

 a
nd

 
(e

st
. 

20
03

)
ba

na
na

s)
 a

nd
 f

ru
it 

ju
ic

e
PE

LU
M

12
. 

Fl
on

a 
Co

m
m

od
iti

es
 

Pr
oc

es
si

ng
 o

f 
dr

ie
d 

fr
ui

ts
N

ew
 c

ap
ac

ity
 t

o 
be

D
om

es
tic

 a
nd

6
M

em
be

r 
of

 N
AP

U
Lt

d
es

ta
bl

is
he

d 
(h

as
 b

ee
n

ex
po

rt
(e

st
. 

19
95

)
so

ur
ci

ng
 d

ri
ed

 f
ru

its
 f

ro
m

ot
he

r 
dr

yi
ng

 c
en

tr
es

)

T
o

ta
l 

U
G

A
N

D
A

12
 c

e
n

tr
e

s
A

p
p

ro
x

im
a

te
ly

 2
2

3
M

T
/m

o
n

th
9

5
2

,0
19

T
ra

in
e

d
 9

6
2

FOOD PROCESSING PILOT CENTRES 7



FOOD PROCESSING PILOT CENTRES8

Fo
o

d
 p

ro
c

e
s

s
in

g
 

P
ro

d
u

c
ti

o
n

 
M

a
rk

e
t 

P
e

o
p

le
 d

ir
e

c
tl

y
 

Fa
rm

e
rs

 

C
o

u
n

tr
y

p
il

o
t 

c
e

n
tr

e
s

A
c

ti
v

it
ie

s
c

a
p

a
c

it
y

/m
o

n
th

ta
rg

e
te

d
in

v
o

lv
e

d
1

in
v

o
lv

e
d

O
b

s
e

rv
a

ti
o

n
s

B
U

R
K

IN
A

 F
A

S
O

13
. 

“C
oo

pé
ra

tiv
e 

de
 

Pr
oc

es
si

ng
 o

f 
dr

ie
d 

fr
ui

ts
 a

nd
 v

eg
et

ab
le

s,
2.

5 
M

T
D

om
es

tic
 a

nd
97

10
M

em
be

r 
of

 D
O

G
O

RI
Tr

an
sf

or
m

at
io

n 
de

s 
 

ju
ic

e 
pr

od
uc

tio
n 

an
d 

sy
ru

ps
, 

pr
od

uc
tio

n
ex

po
rt

 (
fa

ir
 t

ra
de

)
an

d 
CD

S
Fr

ui
ts

 e
t 

Lé
gu

m
es

”
of

 “
so

um
ba

la
”

CO
TR

AP
AL

: 
B

ob
od

io
ul

as
so

(e
st

. 
19

92
)

14
. 

AB
EL

M
A:

 
Pr

oc
es

si
ng

 o
f 

dr
ie

d 
fr

ui
ts

 a
nd

 v
eg

et
ab

le
s,

1.
2 

M
T

D
om

es
tic

25
10

M
em

be
r 

of
 C

D
S

B
ob

od
io

ul
as

so
ju

ic
e 

pr
od

uc
tio

n 
an

d 
sy

ru
ps

, 
gi

ng
er

 
10

 t
ra

in
ed

Re
gi

on
al

 e
xp

or
t 

(e
st

. 
19

99
)

pr
oc

es
si

ng

15
. 

B
AS

N
ER

E:
 

Pr
oc

es
si

ng
 o

f 
dr

ie
d 

fr
ui

ts
 a

nd
 v

eg
et

ab
le

s,
 

2.
5 

M
T

D
om

es
tic

55
10

M
em

be
r 

of
 C

D
S

O
ua

hi
go

uy
a

ju
ic

e 
an

d 
sy

ru
ps

 p
ro

du
ct

io
n,

 g
in

ge
r

Re
gi

on
al

 e
xp

or
t 

(e
st

. 
19

86
)

pr
oc

es
si

ng
(f

ai
r 

tr
ad

e)

16
. 

CA
S-

B
F:

 
Pr

oc
es

si
ng

 o
f 

dr
ie

d 
fr

ui
ts

 a
nd

 v
eg

et
ab

le
s,

1.
2 

M
T

D
om

es
tic

 a
nd

16
74

M
em

be
r 

of
 N

AF
A

O
ua

ga
do

ug
ou

ju
ic

es
 a

nd
 s

yr
up

s 
pr

od
uc

tio
n,

 v
in

eg
ar

,
38

0 
tr

ai
ne

d
ex

po
rt

(e
st

. 
19

97
)

dr
ie

d 
m

ea
t 

Tr
ai

ni
ng

 a
nd

 c
on

su
lta

tio
ns

T
o

ta
l 

Fo
u

r 
c

e
n

tr
e

s
7

.4
 M

T
/m

o
n

th
19

3
10

4

B
U

R
K

IN
A

 F
A

S
O

3
9

0
 t

ra
in

e
d

Fo
o

d
 p

ro
c

e
s

s
in

g
 p

il
o

t 
c

e
n

tr
e

s
 e

s
ta

b
li

s
h

e
d

 s
o

 f
a

r 
(c

o
n

ti
n

u
e

d
)



FOOD PROCESSING PILOT CENTRES 9

M
O

R
O

C
C

O
17

. 
Ja

br
iy

ne
, 

O
liv

e 
oi

l 
pr

oc
es

si
ng

2 
M

T
D

om
es

tic
 a

nd
36

36
3 

co
op

er
at

iv
es

Ch
ef

ch
ao

ue
n

ex
po

rt
m

em
be

r 
of

 N
EF

ZI
(e

st
. 

20
03

)
As

so
ci

at
io

n 
an

d 
FE

D
O

LI
VE

18
. 

B
en

i 
Ro

tt
en

, 
O

liv
e 

oi
l 

pr
oc

es
si

ng
2 

M
T

D
om

es
tic

 a
nd

31
31

3 
as

so
ci

at
io

ns
 

Ch
ef

ch
ao

ue
n

ex
po

rt
an

d 
1 

co
op

er
at

iv
e,

(e
st

. 
20

02
)

m
em

be
r 

of
 

FE
D

O
LI

VE

19
. 

B
ou

ad
el

Pr
oc

es
si

ng
 o

f 
dr

ie
d 

fr
ui

ts
0.

5 
M

T
D

om
es

tic
 a

nd
10

0
15

0
(e

st
. 

20
04

)
(d

ri
ed

 f
ig

s/
pr

un
es

)
15

0 
tr

ai
ne

d
ex

po
rt

T
o

ta
l 

3
 c

e
n

tr
e

s
4

.5
 M

T
/m

o
n

th
16

7
2

17

M
O

R
O

C
C

O
15

0
 t

ra
in

e
d

M
A

L
I

20
. 

D
io

ila
, 

Ko
ul

ik
ou

ro
: 

Sh
ea

nu
ts

 (
ka

ri
té

) 
pr

oc
es

si
ng

:
5.

0 
M

T 
(b

ut
te

r)
D

om
es

tic
20

15
00

“C
en

tr
e 

de
 

Sh
ea

 b
ut

te
r 

an
d 

so
ap

re
gi

on
al

 a
nd

 e
xp

or
t

tr
an

sf
or

m
at

io
n 

et
 d

e 
Tr

ai
ni

ng
co

m
m

er
ci

al
is

at
io

n 
de

 
pr

od
ui

ts
 à

 b
as

e 
de

 
ka

ri
té

” 
(e

st
. 

en
d 

20
05

)

21
. 

Si
ka

ss
o:

 “
Ce

nt
re

 
Sy

ru
p 

an
d 

ju
ic

e 
pr

od
uc

tio
n

2.
0 

M
T

D
om

es
tic

 a
nd

6
28

0
de

 p
ro

du
ct

io
n 

de
 s

ir
op

 
D

ri
ed

 f
ru

its
/v

eg
et

ab
le

s
(2

,0
00

 l
itr

es
 o

f
ex

po
rt

et
 b

oi
ss

on
s 

no
n 

Tr
ai

ni
ng

sy
ru

ps
/j

ui
ce

s)
ga

ze
us

es
 à

 b
as

e 
de

 
fr

ui
ts

 l
oc

au
x”

(e
st

. 
20

05
)

22
. 

Sé
go

u:
 “

Ce
nt

re
 d

e 
Fr

ui
ts

/v
eg

et
ab

le
s 

dr
yi

ng
1.

0 
M

T
D

om
es

tic
 a

nd
6

25
0

pr
od

uc
tio

n 
de

 f
ru

its
 e

t 
ex

po
rt

lé
gu

m
es

 s
éc

hé
s”

(e
st

. 
20

05
)

T
o

ta
l 

M
A

L
I

3
 c

e
n

tr
e

s
8

.0
 M

T
/m

o
n

th
3

2
2

,0
3

0



FOOD PROCESSING PILOT CENTRES10

Fo
o

d
 p

ro
c

e
s

s
in

g
 

P
ro

d
u

c
ti

o
n

 
M

a
rk

e
t 

P
e

o
p

le
 d

ir
e

c
tl

y
 

Fa
rm

e
rs

 

C
o

u
n

tr
y

p
il

o
t 

c
e

n
tr

e
s

A
c

ti
v

it
ie

s
c

a
p

a
c

it
y

/m
o

n
th

ta
rg

e
te

d
in

v
o

lv
e

d
1

in
v

o
lv

e
d

O
b

s
e

rv
a

ti
o

n
s

S
E

N
E

G
A

L
23

. 
Fi

sh
 p

ro
ce

ss
in

g 
Fi

sh
 s

al
tin

g 
an

d 
dr

yi
ng

, 
sm

ok
in

g,
5.

0 
M

T
D

om
es

tic
 a

nd
20

15
0

ce
nt

re
 Y

of
f

fe
rm

en
tin

g,
 e

tc
.

80
 t

ra
in

ed
ex

po
rt

(e
st

. 
19

98
)

24
. 

Fr
ui

ts
/ 

ve
ge

ta
bl

es
 

D
ry

in
g 

of
 f

ru
its

 a
nd

 v
eg

et
ab

le
s

2.
0 

M
T

D
om

es
tic

 a
nd

8
12

0
dr

yi
ng

 i
n 

N
da

m
 L

o
30

0 
tr

ai
ne

d
ex

po
rt

(e
st

. 
19

90
)

25
. 

Pr
ov

in
ce

: 
Ce

nt
re

 
D

ry
in

g 
of

 f
ru

its
 a

nd
 v

eg
et

ab
le

s
0.

5 
M

T
D

om
es

tic
 a

nd
30

80
de

 s
éc

ha
ge

 d
e 

fr
ui

ts
 

38
0 

tr
ai

ne
d

ex
po

rt
et

 l
ég

um
es

 (
es

t.
 2

00
2)

T
o

ta
l 

S
E

N
E

G
A

L
3

 c
e

n
tr

e
s

8
.0

 M
T

/m
o

n
th

5
8

3
5

0

3
8

0
 t

ra
in

e
d

C
A

M
E

R
O

O
N

26
. 

B
am

en
de

, 
W

es
t 

M
ilk

 c
ol

le
ct

io
n 

an
d 

pr
es

er
va

tio
n

36
 M

T
D

om
es

tic
3

60
M

em
be

r 
of

 A
ye

m
be

Pr
ov

in
ce

: 
M

ilk
 

(3
6,

00
0 

lit
re

s)
B

on
 M

be
i 

D
ai

ry
co

lle
ct

io
n 

an
d 

Co
op

er
at

iv
e 

of
pr

es
er

va
tio

n 
ce

nt
re

Sa
nt

a
(e

st
. 

en
d 

20
06

)

27
. 

B
af

ou
ss

am
, 

W
es

t 
G

in
ge

r 
pr

oc
es

si
ng

15
 M

T
D

om
es

tic
24

10
0

Pr
ov

in
ce

: 
“C

en
tr

e 
de

 
Sp

ic
e 

pr
oc

es
si

ng
re

gi
on

al
 a

nd
tr

an
sf

or
m

at
io

n 
du

 
ex

po
rt

gi
ng

em
br

e 
et

 a
ut

re
s 

ép
ic

es
 m

ou
lu

s”
 

(e
st

. 
20

06
)

T
o

ta
l

C
A

M
E

R
O

O
N

2
 c

e
n

tr
e

s
5

1 
M

T
2

7
16

0

G
R

A
N

D
 T

O
T

A
L

2
7

 c
e

n
tr

e
s

3
0

2
.4

5
 M

T
 o

f 
v

a
ri

o
u

s
 

6
2

7
4

,8
8

0

fo
o

d
 p

ro
d

u
c

ts

1,
8

8
2

 t
ra

in
e

d

Fo
o

d
 p

ro
c

e
s

s
in

g
 p

il
o

t 
c

e
n

tr
e

s
 e

s
ta

b
li

s
h

e
d

 s
o

 f
a

r 
(c

o
n

ti
n

u
e

d
)



Country case study
Example of technology transferred through FPPCs to enhance
food security and alleviate poverty (Burkina Faso – Uganda)
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Introduction

The choice and development of appropriate technology and methodologies for
transfer depends on the products and markets targeted, the potential of rural entre-
preneurs/beneficiaries to absorb the technology, the social and economic environ-
ment, the infrastructure level and the costs of production inputs (labour, raw
material, fuel, power supply, processing and packaging, etc.). The present case
study describes how UNIDO, through the transfer of appropriate fruit and vegetable
drying technology, managed to increase the productivity of small-scale rural oper-
ations, targeting export markets and the income of rural entrepreneurs in the
African social settings of Burkina Faso and Uganda. 

Background and the technology problem to be addressed

In Burkina Faso about 45 per cent of the population live under the poverty line and
cannot meet their basic needs. The majority of the population live in rural areas
and depend on agriculture, which employs 90 per cent of the people, most of them
in subsistence activities. Poverty is also linked to recurrent unemployment. The
industrial sector is rudimentary and industrial growth has been low due to the
small size of the domestic market and to the lack of capital investment and com-
petencies. Industrial production is mainly carried out by the agro-industries and
by industries where production aims at substituting some imported products.

Industrial food production has a high potential for value adding, in particular in
the processing of fruits and vegetables (drying, syrups, jams and marmalades,
vinegar, etc.). It provides an opportunity for job creation and income generation in
rural areas. However, the food industry in Burkina Faso strongly depends on vari-
ous inputs that have to be imported such as processing equipment/technology and
packaging materials. 

The drying of fruits and vegetables is a traditional activity in Burkina Faso. Attempts
to improve the technology started in 1987, targeting the export market. By 2000
more than 20 small-scale enterprises were processing fruits and vegetables with a
focus on drying. Dried products (in particular dried mango) were in demand in the
export markets. The technologies developed were based on driers using solar energy
directly or indirectly, gas and electricity.



The first solar dryer developed was very simple and cheap to construct and oper-
ate. However, it quickly proved to be unreliable (climatic variations and drying
parameters being difficult to control) and unable to meet the quality requirements
of the export market.

The gas dryer showed some improvements. Here drying is continuous and the dry-
ing parameters can be controlled. However, gas is very expensive in Burkina Faso
and consequently production costs are very high. Moreover, as the products are
dried directly by the flames, the product is rather cooked, which has a negative
effect on its quality. 

Electric drying is very expensive for the small quantities produced by micro and
small-scale enterprises and rural areas are rarely connected to the grid. 

UNIDO’s programme in Burkina Faso aimed at providing technical assistance in the
development of competitive technologies for the processing of fruits and vegeta-
bles with particular emphasis on drying. The targeted objectives were on the one
hand the reduction of production costs and on the other, better control of the dry-
ing parameters to produce a product of good quality. The idea was to develop a
hybrid dryer using solar energy as the main source of energy (very abundant and
cheap) and a supplementary source (gas or diesel) replacing solar energy in
evenings, at night and during cloudy weather. The project was implemented in
three phases:

� Conception and construction of a prototype hybrid dryer including an indi-
rect solar dryer and a supplementary heating system using gas or diesel;

� Installion of the dryer and testing it in a pilot unit to serve later for demon-
stration and training purposes;

� Training the personnel of the pilot unit and trainers from local support insti-
tutions for technology dissemination.

Technology development

Description of the hybrid dryer

The prototype of the hybrid dryer was designed and constructed by the Department
of Agricultural Engineering of the University of Agriculture in Vienna in cooperation
with UNIDO. The system consists of a solar air collector, two drying chambers with
drying trays, a photovoltaic system, a DC radial fan and a supplementary heater.

The solar collector: The solar air collector consists of six wooden boxes with inter-
nal dimensions of 2.023m x 0.735m x 0.235m. Each box contains a blackened
absorber and insulation material to minimize heat losses through the bottom. The
absorber absorbs solar radiation and converts it into heat. It consists of two 
layers: an aluminium expanded-metal screen and a single piece of aluminium foil
sheeting below. The latter absorbs the incoming radiation transmitted by the
porous absorber (aluminium—expanded metal), and prevents the air from coming
in contact with the glass wool insulation. The tops of the boxes are covered with
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4 mm thick colourless glass covers. The seal between the glass cover and the
wooden box is ensured using aluminium slides and silicone.

The drying chambers serve as the drying unit. They are fabricated from 20 mm-
thick wood. The inner walls are insulated with aluminium foil to prevent the drying
air from coming into contact with the wooden walls and to allow regular cleaning
of the drying chambers. Each drying chamber contains nine drying trays of one
square metre (1 m2) each. They are made of wooden frames and aluminium mesh
at the base. The heated air from the collector enters the chamber through an open-
ing at the bottom and exits through holes at the top of the rear of the wall of the
chambers after having passed through the drying products loaded on the trays. Air
filters are placed at the air inlets and exhaust openings to protect the drying com-
modities against infestation by insects and contamination by dust and dirt.

Electric fan and photovoltaic system: A two-step radial fan is applied for air circu-
lation in the air collector and drying chambers. It has a maximum airflow rate of
350 m3/h (1. step) and 600 m3/h (2. step) at free blowing operation (i.e. low pres-
sure resistance). The power consumption of the 12V DC motor is in the range of
65 W and 145 W at step 1 and 2 respectively. The fan is placed in a box with three
inlet openings at the front and two outlet openings at the back. The three inlet
openings are connected to the air outlet of the air collector and the two outlets to
the drying chambers. The fan pumps the outside air though the collector and the
connecting pipes. The hot air is then forced through the connecting pipes to the
drying chambers. The air ducts connecting the fan box to the drying chambers are
provided with flap-valves for the regulation of the hot air entering the chambers.

The photovoltaic system consists of four PV-modules, two storage batteries and a
charge regulator. The four modules (24V and 110 Wp each) are electrically con-
nected in parallel to give a total performance of 440 Wp (4 x 110) (Wp = peak watt
is the amount of power produced at standard reporting conditions (SRC), viz.
receiver temperature of 25°C and 1 kW/m2 solar irradiance). Two 12V lead-acid bat-
teries with a storage capacity of 120 Ah (Ampere-hour) each are used to store the
voltage generated by the PV-modules. The batteries are connected in series. The
power generated by the PV-array is used to charge the batteries during periods of
high insulation. At night and during periods of low solar radiation, the batteries
are charged with an electrical battery charger. The charge regulator regulates the
array output in order to prevent battery overcharge, overheating and the resulting
decrease in battery life. 

The supplementary heating system uses a diesel-fuelled indirect heater to heat the
drying air at night and/or during bad weather conditions (cloudy days). The tem-
perature of the drying air is controlled with a thermostat. The technical data of the
air heater is as follows:

Voltage 24 V
Power consumption 36 W
Fuel consumption 0,46 l/h
Heating capacity 3,5 kW
Air flow rate of the fan 180 m3/h

FOOD PROCESSING PILOT CENTRES 13



Operating principle of the hybrid dryer

The hybrid dryer uses an indirect air collector to heat the ambient air during peri-
ods of high insulation. The incoming solar radiation (direct and diffuse compo-
nents) incident on the collector surface is transmitted by the 4 mm thick glass
cover and absorbed by the blackened aluminium expanded-metal screens, which
are thereby heated. The heat gained is transferred to the air pumped in by the
fan and transported to the drying particle in the drying chambers. The moist air
exits through the exhaust opening on the top of the back wall.

The diesel (or gas)-fuelled warm indirect heater is used to heat the drying air at
night and during periods of bad weather conditions. The supplementary heater
uses a fan to pump the outside air into the burner, where it is heated up. The hot
air is pumped into the fan box, where it is mixed with the additional air pumped
in through the air collector by the radial fan. In order to avoid rapid discharge of
the batteries, the system is connected in such a way that the supplementary air
heater can be operated only in combination with the first step of the radial fan.

Results of operation on site in Burkina Faso

This hybrid dryer was installed at the facilities of three women’s groups (includ-
ing over 200 women entrepreneurs). The results of the economic evaluation are
summarized in table 1. Production costs could be reduced by 40 per cent and prod-
uct quality increased considerably. A local NGO, established with the assistance of
Swiss cooperation, is continuously trying to improve this technology. In addition to
the training of trainers, 25 trainers have been trained to support women’s groups.
This technology is being replicated in Senegal, Uganda and Morocco. Its dissemina-
tion to several other African countries is foreseen.

FOOD PROCESSING PILOT CENTRES14

Table 1. Economic comparison of the two drying systems

Parameter Direct gas dryer Hybrid dryer 

Energy consumption 

Source of energy Gas Solar/diesel
Capacity/drying cycle 20 kg 20/18 kg (dry/humid period)
Energy consumption/drying cycle 24/30 kg (dry/humid period) 3/5 l (dry/humid period)

Cost of energy/drying cycle 3500/4370 CFA 900/1500 CFA

Cost of energy/kg dried product 175/218 CFA 45/84 CFA 

Quality of dried product

Colour Brown (dark) Yellow
Flexibility Less flexible (brittle) More flexible (remark made by

CDS quality control manager)
Taste Part of the natural taste is lost Natural taste is fully retained

Losses High: 30 per cent Low: 10 per cent
Monetary value 612 000 CFA (US$ 826) 63 000 CFA (US$ 85)

Production costs/kg of 2 763 CFA (US$ 4) 1 870 CFA (US$ 2.50)
dried product



Application and results in Uganda

Based on the encouraging results obtained with the hybrid dryer in Burkina Faso,
the technology was transferred to Uganda. Like in Burkina Faso, agriculture is the
country’s most important economic sector. Over 86 per cent of the population are
engaged in agriculture. The major export crop is coffee, a world market commod-
ity. However, world market prices for coffee and other agricultural produce have
fallen drastically in the last few years leading to loss of income for the rural pop-
ulation. As a result farmers were assisted by several NGOs to switch from the con-
ventional production of coffee to organic production of fruits (pineapples, apple
bananas, paw paws, etc.) and vegetables for the local and export markets.
However, they are lacking storage and transport facilities as well as preservation
technologies and skills to avoid huge post-harvest losses. 

In Uganda, several small-scale women’s processing groups and companies are
engaged in the processing of fruits for export using simple solar dryers. The cli-
mate of Uganda is characterized by low solar radiation and relatively high humid-
ity all year round. This is a limitation for the use of the solar dryer. 

UNIDO’s programme in Uganda is aimed at contributing to poverty reduction
through agro-processing and private sector development. Two companies, already
engaged in the processing of dried fruits for export, were identified in the year
2002 for the installation of the pilot hybrid dryer. The major constraint of the com-
panies was the low performance of the simple drying technology they were using.
The long drying duration ranging from 2-3 days during the hot season and 4-5 days
during the humid rainy season resulted in low capacity and poor product quality
as well as considerable losses. 

Technical concept for Uganda 

The performance of solar drying systems is a function of available solar radiation,
temperature and relative humidity of the ambient air. Average daily sunshine hours
in Kampala are approximately six hours. The annual average ambient air tempera-
ture is about 26°C and relative humidity is above 85 per cent. The relative humidity
and temperature of the air play an important role in the drying process. Humidity is
the measure of the moisture content of the air. Very wet air (high humidity) will have
less capacity to pick moisture from the drying particle. Increasing the temperature
of the air reduces humidity and improves its capacity.

Based on this information, it was concluded that the hybrid dryer designed and
tested in Burkina Faso had to be modified to adjust it to the prevailing weather
conditions as well as to the poor infrastructure (frequent power interruption) in
Uganda. 

Description of the modified system

The plant consists of an indirect solar dryer and a supplementary heating system.
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Indirect solar dryer: consists of a solar air collector with 12 m2 total collecting sur-
face, and of a drying chamber with 48 drying trays of 0.5 m2 each. This is equiva-
lent to a total drying area of 24 m2. 

Drying chamber: length 2.14 m, width 1.02 m. Sidewalls constructed of bricks, top
covered with 20mm thick wooden board. The interior of the chamber is partitioned
with wooden board into four compartments. The partition boards are provided with
shelves for the 12 drying trays. The trays measuring 0.5 m x 1 m are made of
wooden frames and aluminium mesh at the base. 

Supplementary air heater: a normal warm air generator heater comprising a com-
bustion head, a combustion chamber entirely in stainless steel, a ventilation and
cooling unit, an  air outlet, and fuel tank. The temperature of the air is regulated
with a thermostat. A 315 mm-thick flexible hot air duct connects the air collector
to the supplementary heater and the supplementary heater to the drying chamber.
The technical data of the warm air generator is as follows:

Voltage 230 V/50Hz
Motor power 300 W
Fuel consumption at maximum operating capacity 2 l/h
Air flow rate of the fan 1900 m3/h

Results of operation on site

Two units of the modified hybrid dryer were installed at the work sites of two pro-
cessing enterprises. Both companies have over 100 registered farmers supplying
them with fresh products and 30 employees. The drying duration could be reduced
from several days to 12 hours (for apple bananas and mangoes) and 15 hours (for
pineapples). Furthermore, the losses during processing were reduced considerably
and the quality of the dried products improved (over 90 per cent of the dried prod-
uct is of export quality). Over 20 artisans from all over the country have been
trained in the fabrication, installation and maintenance of the system. 

Conclusions

The case studies presented show that the application of appropriate food process-
ing technology can help to generate income for the rural population in developing
countries and to improve the competitiveness of the processing enterprises/com-
panies. In Burkina Faso, production costs could be reduced by 40 per cent.
Furthermore, the application of the hybrid dryer helped women entrepreneurs to
diversify their production. In Uganda, where the prevailing weather conditions limit
the use of simple solar dryers, production capacity and the quality of the dried prod-
ucts (pineapples, apple bananas and mangoes) could be improved considerably.
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FPPC case study

Masaka Organic Producers (MOP) — Uganda
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Masaka Organic Producers (MOP) is a private non-governmental organization (NGO)
that deals in dried fruits. It was initiated by the late Aliddeki John and his wife
Josephine in the year 2000. MOP deals in organic production and has established
a network of farmers/suppliers and customers.

MOP before UNIDO intervention

MOP began as a family project with one staff member, using one local dryer for
the processing of dried mangoes, pineapples and apple bananas with an output
of 16 kg per month. With assistance from DANIDA, MOP acquired a tunnel dryer,
which increased its production output to 160 kg per year. MOP started export-
ing dried fruits to Denmark (Urtekram) selling at US$ 2.5 per kg for dried pine-
apples and US$ 2 for apple bananas. Exports grew to 300 kg of dried pineapples
per year.

MOP after UNIDO intervention

MOP was selected as a post-harvest pilot centre under the UNIDO capacity-building,
technology and quality upgrading programme, and received a hybrid dryer
with a minimum production of 340 kg per month and 90 per cent products of
export quality. The introduction of the UNIDO hybrid dryer to MOP resulted in
the following: 

� Exports have grown to 2.5 tons of pineapples, one ton of apple bananas and
half a ton of mangoes in 2003 and then to 4.5 tons of pineapples, three tons
of apple bananas and three tons of mangoes in 2005;

� The number of farmers supplying MOP increased simultaneously from 37 to
70 certified farmers as well as 125 conversion farmers to be certified by Krav,
Sweden;

� MOP purchased another UNIDO hybrid dryer with a PV system to cope with
the increased demand and production of dried fruits;

� Markets expanded from Urtekram (Denmark) to Germany, UK, USA and
Austria. Dried fruits are also sold to visitors and tourists who visit MOP;



� Export prices increased from US$ 2.5 per kg to US$ 7 per kg of pineapple
and US$ 8 for mangoes and US$ 5 for papaya and jackfruit. The total value
of sales increased from US$ 750 per year (before UNIDO intervention) to 
US$ 8,250 per year in 2003 and US$ 70,500 in 2005; 

� Prices paid to out growers increased from USh 100 to 350 per kg for pineapples,
apple bananas, jackfruits and papayas and USh 500 per kg of mangoes;

� MOP expanded to other districts of Masaka, Rakai, Sembabule and Mpigi;

� MOP is proposing to acquire two more hybrid dryers;

� The percentage of dried products of export quality increased from 60 to 
90 per cent with minimal losses;

� Vacuum packing of export products added value;

� MOP has expanded from one acre of land to 10 acres;

� MOP has constructed a new modern processing building;

� It has expanded its local market outlets to supermarkets, hotels and restaurants;

� It has the increased number of certified out growers supplying the factory;

� Currently MOP sells to Amfri farms which exports to different parts of the world;

� MOP supplies local supermarkets such as Uchumi, Shoprite, NOGAMU.

Conclusion

UNIDO’s intervention in technology transfer has greatly improved the production
of solar dried fruits both in terms of quality and quantity and hence increased
market opportunities in Uganda. MOP has become famous as a private enterprise
due to its high commitment, interest and determination, particularly in technology
transfer.
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