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•
Food processing is an im

portant source of em
ploym

ent for w
om

en 
in Sub-Saharan A

frica.
•

T
his research focuses on second stage processed products: highly 

processed foods m
ade of m

ultiple ingredients such as 
•

It’s crucial to understand the choices w
om

en-operated sm
all and 

m
edium

 sized enterprises (SM
Es)are m

aking, and how
 their choices 

affect their perform
ance. 

•
W

e com
pare efficiency of those belonging to a group (processors 

organizations or cooperatives) to those w
ho do not belong to any 

groups to see if m
em

bership status has an im
pact on efficiency 

through im
proved access to equipm

ent, sales channels, and/or 
trainings.
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•

Is there a significant difference in efficiency betw
een group and non-

group w
om

en-operated SM
Es?

•
W

e contribute to the larger literature on the developm
ent of food 

m
arkets and cereal value chains 

D
A

TA
•

922 second-stage processing SM
Es, 827 of them

 process m
illet

•
Sam

ple across the 14 region capitals and 5 other m
ajor urban 

centers in Senegal stratified by city and type of actor
(retailer or 

w
holesaler) 

•
D

ata collected in M
arch &

 A
pril 2018
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•
Stochastic Frontier A

nalysis
•

Technical efficiency
o

Y
i  is potential output for SM

E
 i, x
i  is a vector of inputs and 

explanatory variables, ß are the estim
ated param

eters and !!  is the 
com

posed error term
o
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E i
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•
A

llocative efficiency
o2!  is expenditure of SM

E i, ;!  is the output vector for SM
E i, *

!  is 
the vector of input prices faced by SM

E i, and < is a vector of 
param

eters to be estim
ated

o
C

obb-D
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•
SM

Es that belong to a group are m
ore technically efficient than those 

that do not belong to a group
•

Future research could look at:
•

W
hat are the patterns and determ

inants of procurem
ent, sales, and 

technology choices of second-stage w
om

en-operated processing 
SM

Es?  W
hat are the outcom

es of these choices in term
s of 

profitability/incom
es and resilience (in term

s of variability of 
returns)? 

Table 1: D
em

ographics 

V
ariable

M
illet P

rocessors 
(G

roup)
M

illet P
rocessors 

(N
on-G

roup)
M

illet P
rocessors 

(Total)

n
148

679
827

D
akar

35%
33%

33%

C
enter (Bassin)

18%
25%

24%

N
orth

23%
24%

24%

East
16%

8%
9%

South
9%

10%
9%

Fem
ale

96%
99%

98%

A
ge (m

ean)
55

48
49

M
arried

80%
76%

77%

French Education
73%

27%
35%

R
eceived Training

77%
4%

17%

U
nsatisfied Training N

eed
85%

53%
59%

Table 3: Select C
oefficients for Techinical and A

llocative E
fficiency 

E
stim

ations

Log m
illet transform

ation capacity
T

E
 

R
egression

A
E

 
R

egression
Log m

onthly quantity (kg) m
illet grain purchased (avg 

across seasons)
0.26***

-
Std. dev. 

0.03
-

Log num
ber of days of salaried labor

0.20***
-

Std. dev.
0.04

-
Log num

ber of days of fam
ily labor

-0.06*
-

Std. dev.
0.03

-
C

onstant
4.87***

-
Std. dev.

0.15
-

Log sigm
a squared v

C
onstant

0.15**
-

Std. dev.
0.05

-
Log sigm

a squared u (Technical Inefficiency)

Literacy (om
itted: can read and w

rite in one language)
C

an read in one language
-0.48

-
Std. dev.

0.53
-

C
an w

rite in one language
-0.90*

-
Std. dev.

0.52
-

A
ge

-0.03**
-

Std. dev.
0.01

-

Table 4: M
ean Technical E

fficiency and A
llocative E

fficiency Scores 
Technical E

fficiency
T

E
 Score

n
M

ean T
E Score (N

on-G
roup)

0.62
699

M
ean T

E Score (G
roup)

0.78
134

M
ean T

E Score (A
ll)

0.64
833

A
llocative E

fficiency
A

E
 Score

n
M

ean A
E Score (N

on-G
roup)

-
-

M
ean A

E Score (G
roup)

-
-

M
ean A

E Score (A
ll)

-
-

R
E
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Table 2: M
eans of Continuous Explanatory Variables

Variable
Non-Group
M

ean
(Std. Dev.)

Group
M

ean
(Std. Dev.)

A
ge

48(12)
55(10)

D
istance betw

een SM
E and nearest city (km

)
1.0
(3.2)

2.5
(6.0)

D
istance betw

een SM
E and nearest cereal w

holesale m
arket 

(km
)

1.6
(8.4)

7.4
(34)

Estim
ated value of training received (FCFA

)
1,380
(20,900)

57,600
(161,000)

A
verage price of m

illet grain (per kg)
295
(67)

269
(72)

A
verage quantity of m

illet grain purchased (kg/m
onth)

253
(604)

1,150
(3,170)

A
verage m

illet processing capacity (kg/m
onth)

652
(2,050)

1,980
(2,460)

A
verage num

ber of days of fam
ily labor per m

onth
5.4
(11.2)

1.9
(7.1)

A
verage num

ber of days of salaried labor per m
onth

1.7
(6.9)

5.3
(10.9)

A
verage expenditure on fam

ily labor (FCFA
/m

onth)
   (n

nongroup =181  n
group =47)

7,030
(22,300)

31,700
(110,000)

A
verage expenditure on salaried labor (FCFA

/m
onth)

    (n
nongroup =181  n

group =47)
15,100
(50,800)

173,000
(311,000)


