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The research is a study on trade policy implications on food security in rice and maize in Kenya and 
the Philippines. It covers, globalization as embodied by the East African Community and ASEAN 
region, trade and agricultural trade policies, agricultural development and factors of production 
regarding rice and maize. The purpose of the study is to determine implication of trade and trade 
policy model on food security, state of production and consumption on rice and maize. We also try 
to determine if there is no significant correlation between the factors of production concerning rice 
and maize. The study is a contribution to a body of knowledge on trade policies on food security. 
Another  significance of this research include the link of trade policies to food security which 
is - basic in economic development; aiding farmers or producers and traders of rice and maize in 
investment decision. The theoretical framework, based on regional bloc theory, was used to develop 
the conceptual framework. The study used document analysis research design, questionnaires and 
interviewing key respondents. The study used Chi-square and multiple regression to test hypotheses. 
The findings of the study indicate that agricultural development in terms of rice and maize has 
been increasing despite problems associated with land, labor and capital as factors of production. 
It also indicates that trade policies and agricultural trade policies affect food security. The study 
found out those trade policy reforms of 1980s, 1990s and 2000s reduced domestic production 
of rice and maize and increased importation.  Further findings show that there is no significant 
difference between food self sufficiency and food self reliance. Some policies were proposed and 
others recommended, a framework proposed and a trade policy model recommended. 
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INTRODUCTION
 
Many studies have investigated the effect of 

globalization or liberalized trade on food security.  
Our intention was to link trade and food security 
in Kenya and the Philippines.  The two countries 
were chosen because a related research on the 
effects of globalization policies on food security 
on rice in the Philippines had been carried out. 
Maize in Kenya and rice in the Philippines are 
the focus of the study because they are considered 
staple food items. Information concerning 
globalization, agricultural development and 
factors of production in terms of rice and maize 
in both countries is important. Food security 
comprises self-sufficiency (domestic production 
or domestic trade on food) and self-reliance 
(domestic production and the net imports or 
international trade on food). Kent (2002 as 
cited in Chandra, & Lontoh, 2010) likened food 
security to wealth sourced from the international 
market. A country can pursue self-reliance policy 
to supplement domestic food supplies and when 
imports are cheaper. Kenya has been pursuing 
self-sufficiency in maize, wheat, rice, milk and 
meat in vain. Within the Southeast Asian region, 
the governments pursue self- reliance strategy 
because rice is a sensitive commodity and has 
no close substitute (Timmer, 1997 as cited in 
Chandra, & Lontoh, 2010). 

Hypothesis was tested to determine if there 
is no significant difference between food self 
-sufficiency and food self- reliance on rice 
and maize. The purpose of the test was to 
establish whether food security is determined 
by self-reliance or self-sufficiency. Another 
hypothesis was tested to determine the significant 
relationship between factors of production; 
land, labor and capital  in predicting production 
of rice and maize. The reason for the test was 
to determine whether increases or decreases 
in one variable or factor significantly relate to 
increases or decreases in the other variables or 

factors. Investigating food security per see has 
important theoretical implications. The practical 
implication relate to trade policies, prices and   
availability of food. This paper highlights a 
proposed framework for food security in Kenya 
and the Philippines as shown in Figure 1. The 
role of food security in agro-based economies 
is important as shown in Figure 2. Domestic 
agriculture, pillar of economic growth of 
developing countries, determines the growth 
potential of the non-agricultural sector as a 
source of food and raw materials for industries. 
The study was geared towards building a trade 
model on food security for a developing country. 
The paper provides documented information 
regarding the trade policies as a basis of policy 
review, modification, or enactment of new ones. 

To address the research problem the study we 
attempted to provide answers to the following 
questions:

1. What is the state of production and 
consumption of rice and maize in Kenya 
and the Philippines from the year 2000 
to 2013?

2. What problems in the factors of production 
of rice and maize in both countries are 
encountered?

3. Based on the findings of the study, what 
trade policy implications on food security 
can be identified?

4. Based on the findings of the study, what 
framework on food security can be 
prepared and proposed for a developing 
country?  

5. Based on the findings of the study, what 
trade policy model on food security can 
be built and recommended?

LITERATURE REVIEW

The study is anchored on the Regional Bloc 
Theory (Global Scepticism), which postulates 



TRADE POLICY IMPLICATIONS ON FOOD SECURITY KIPKORIR, C.S.S. & KHANSER, M.A. 47

strongly that there is no single world market. 
The growing internationalisation of trade and 
investment is really the growth of regional 
economic blocs and beneficial mainly to 
countries within the blocs (e.g. European Union, 
East Africa Community and the ASEAN, etc). 

Many studies show that importation of food 
improves food security and prices (Chopra, 
Galbraith, & Darnton,2002). Some studies 
focus on the implications of trade agreements on 
food security (Aksoy & Beghin, 2005; Stevens, 
2000; as cited in Chandra, & Lontoh,2010). 
International food trade affects a country’s’ food 
security (Matthews, 2003 as cited in Chandra, & 
Lontoh,2010).

A research done by Sawaya, Martins, &  
Martins, (2003) showed that the Brazilian 
government liberalized the market for soybean 
and vegetable oils leading to increased 
international trade in Brazil. A study carried 
out by Vepa (2004 found out that globalization 
in India increased imports of many food items.  
Regmi, Ballenger, and Putnam (2004) conducted 
a research on liberalization of trade in the 
Mediterranean region. Results indicate that 
trade increased the demand for specific kinds 
of food like olive oil, pasta, and cheese despite 
trade barriers and transportation costs.  A study 
carried out by Kinabo (2004) indicated that trade 
liberalization has facilitated the availability of 
fruits and vegetables in Tanzania.  Meijerink, 
Roza, and Berkum (2009) carried out a study 
on how Kenya, Tanzania, Uganda, and Ethiopia 
reacted to high international food prices in 
2008.  The results indicate that policies of free 
trade, liberalized agricultural markets, domestic 
taxes, and subsidies on outputs and inputs did 
not encourage farmers to increase production. 
Gilbert, Scollay, & Bora, (2001) conducted a 
research and found out that AFTA generated less 
impact on agricultural trade. A research done 
by Pasadilla (2006) showed that AFTA was not 
designed to boost intraregional agricultural trade.  
Building up of rice reserves, export restrictions, 

and liberalized importation of rice are trade 
policies used by net rice exporting countries 
like Thailand and Vietnam according to a study 
conducted by the Asian Development Bank 
2008). Eugenio, Marcelle, and  Robinson (2000) 
researched on the trade aspect of food security. A 
study on the impact of trade policy reforms was 
conducted under the auspices of the Philippine 
Institute for Development Studies. The results 
show that there was an increase in imports, lower 
domestic prices, and diversification of export 
products. Development Studies. The results 
show that there was an increase in imports, 
lower domestic prices, and diversification of 
export products A research by Omiti, Waiyaki, 
and Fritz, (2007) on trade policy found out that 
there had been significant reductions in both 
tariff and non-tariff barriers and progress on 
trade policy in Kenya. These were attributed to 
liberalizing the domestic economy. It emerged 
from their study that Kenya needed appropriate 
institutional framework, skills, and resources to 
make and effectively implement the right trade 
policies. This paper was concerned with trade 
policy implications on food security on rice and 
maize in Kenya and the Philippines. 

The current study and the previous studies 
are related on the basis of the impact of trade 
agreements and liberalization on food security. 
Models of the study (Figures 1 and 2) and 
quantification of parameters of food security (in 
Tables 1, 2, 5, and 6) make the current study an 
improvement over the existing ones.  

METHODS

The study employed document analysis, 
which is a systematic collection and objective 
evaluation of past data in order to test hypotheses 
concerning causes, effects, or trends of past 
events that may help to explain present events 
and anticipate future events as argued by Gay 
(1996). The purpose of the documentary review 
was to collect, verify documented data (reports 
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and policy documents), and test hypotheses. We 
considered the research design an appropriate 
research method because important data for the 
study was in written form. We gathered data using 
questionnaires and interviews from the Ministries 
of Trade and Agriculture in Nairobi, Kenya and 
the Department of Agriculture and National Food 
Authority in Manila, Philippines. The interview 
was done to validate the written data. Busha and 
Harter (1980) argue that both quantitative and 
qualitative (secondary and the primary sources) 
variables can be used in the collection of past 
information. 

The study used chi-square to test the hypothesis: 
“1. there is no significant difference between 
food self-sufficiency and food self-reliance on 
rice and maize” and 2. “there is no significant 
relationship between factors of production; land, 
labor and capital in predicting production of 
rice and maize” in Kenya and the Philippines.  
Multiple regression analysis aided by the usage 
of statistical package for social science (SPSS) 
was used to determine. The two hypotheses were 
tested at α = 0.05 level of significance. The study 
used narrative method and researchers’ designed 
tables and SPSS based tables to present data.   

RESULTS AND DISCUSSION

In analysing the content of the questionnaires 
and interviews, the following themes were evident: 
globalization policies, trade and agricultural trade 
policies, agricultural development, and factors of 
production regarding rice and maize in Kenya 
and the Philippines. 

Globalization Policies as Embodied by the 
East African Community and ASEAN region

Association of South-East Asian Nations 
(ASEAN), East African Community (EAC) and 
the Central American Free Trade Agreement 
(CAFTA) have embraced liberalization. Trade 
and food security has been a major concern of 

these trading blocs. Favourable conditions for 
issuing export and import credits, availability 
of export and import subsidies, and removal of 
monopoly of marketing boards are globalization 
policies which have improved food security on 
rice and maize in the Philippines. Despite the 
liberalization, these economic integrations protect 
sensitive products like rice, wheat, and maize.  
Their regional policy frameworks cover tariffs, 
rules of origin (ROO), harmonized customs 
laws, and recognition of partner state quality 
marks. Frameworks also address simplification of 
customs documentation, procedures/regulations, 
and standards.

EAC common internal tariff and common 
external tariff (CIT & CET) and Common 
Effective Preferential Tariff (CEPT) scheme for 
the ASEAN-AFTA are the main trade policies 
used to realize harmonized tariff. The research 
findings show that the EAC-CIT and CET) have 
little impact on food self sufficiency and reliance 
on rice and maize in Kenya.  This is because both 
rice and maize are treated as sensitive products 
and in most cases not subjected to EAC-CIT and 
CET). The CEPT scheme under the ASEAN Free 
Trade Area (CEPT-AFTA) has led to positive 
impact on food-reliance on rice and maize in the 
Philippines.

Trade and Agricultural Trade Policies 

Tariff is the major and non-tariff is the minor 
trade policy instrument used. Findings from the 
study indicate that East African Community 
agricultural trade policies were formulated in 
2010 and were being implemented in 2012. 
However the elimination of tariff and non-
tariff barriers, creating a regional market, and 
cooperation in the field of agriculture is already 
a success. 

The research findings show that food self-
sufficiency on rice in the Philippines remained 
relatively constant despite strategic plan of 
action, for 2005-2010, on ASEAN cooperation 
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in food, agriculture, and forestry. However, 
Philippines food-reliance on rice has registered 
an increase. The ASEAN Common Agricultural 
Policy (ACAP) involves protection on plant and 
animal. This has not led to favourable food self 
sufficiency and reliance on rice and maize in the 
Philippines. 

Agricultural Development in Terms of 
Production of Rice and Maize in Kenya 
and the Philippines

The fluctuation in the production of rice and 
maize in Kenya and the Philippines is caused 
by weather conditions (typhoons, drought, pest 
outbreaks, and rising temperatures), quality of 
seeds, fertilizer application, expansion in irrigated 
land. It is also affected by better preparation of 
land, timely planting, and efficient weeding. 
However, typhoon is not experienced in Kenya.  

The widening gap between domestic 
production and consumption of rice and maize in 
Kenya and the Philippines is due to liberalization 
leading to growing dependency upon imports.  
On average a Kenyan consumes seven kilos of 
rice but expected to rise to 15 kgs by 2015 and 
98 kgs of maize per year. A Filipino, excluding 
domestic animals, consumes 120 kgs of rice and 
40 kg of maize per year.

The quantitative summary regarding rice and 
maize is shown in Tables 1 and 2. 

Kenya and the Philippines experienced 
fluctuating net deficits in rice from 2000-
2013. Production, consumption, deficits, and 
importation of rice in metric tonnes are less in 
Kenya than in the Philippines.  Rice is a major 
staple food in the Philippines than it is in Kenya. 
It is also due to the differences in demand 
requirements of population between the two 
countries.  The gap between domestic production 
and consumption of rice in metric tonnes in 
Kenya is lower than domestic production against 
consumption in the Philippines. 

Kenya experienced fluctuating net maize 
deficits except in 2001 and 2006. The Philippines 
experienced fluctuating net deficits in maize 
from 2000-2013. Production, consumption, and 
deficits of maize in metric tonnes are less in 
Kenya than in the Philippines. It is due to the 
differences in demand requirements of population 
between the two countries.  Except in the years 
2000, 2001, 2002, and 2007, importation of 
maize is more in Kenya than in the Philippines.  
Maize is a major staple food in Kenya than in the 
Philippines.  As a result, Kenya is a net importer 
of maize even in good production years. 

Factors of Production in Kenya and 
the Philippines

Factors of production are crucial determinants 
of food security and knowing the problems 
associated with the factors is important. Land, 
labor, and capital were assigned numerical values 
for the purpose of testing hypothesis.

Land:  Problems associated with land include 
land tenure systems, land fragmentation, soil 
fertility, scarcity, and loss to industrial and/or 
residential developments. The study found out 
that there is need to limit land fragmentation a 
consolidate land, discourage ownership of idle 
land, and prepare land while water is available

Labor: Traditionally, most farmers depend on 
family labor during peak season to reduce cost. 
The young and energetic people have migrated to 
the urban centres making labor unavailable and 
expensive. The low use of labor and low technical 
knowhow partially explains the low production 
of rice and maize. Farmers rarely attend seminars 
or training workshops and these are crucial in 
production of rice and maize. 

Capital: There is low use of mechanization 
and adoption of agricultural technologies due to 
finances. Farmers have poor access to credit due 
to lack of collaterals as a result of non ownership 
of land. The findings show that there is need 
to develop good crop management, subsidize 



50 VOL. 24  NO. 2DLSU BUSINESS & ECONOMICS REVIEW
Ta

bl
e 

1.
  

Pr
od

uc
tio

n,
 C

on
su

m
pt

io
n,

 D
efi

ci
t/S

ur
pl

us
, I

m
po

rt
s  

an
d 

E
xp

or
ts

 o
f R

ic
e 

in
 M

et
ri

c 
To

ne
s  

in
 K

en
ya

 a
nd

 th
e 

Ph
ili

pp
in

es
 B

et
w

ee
n 

20
00

-2
01

3

K
E

N
YA

PH
IL

IP
PI

N
E

S
R

IC
E

R
IC

E
Pr

od
uc

tio
n

C
on

su
m

pt
io

n
D
efi
ci
t

/S
ur

pl
us

Im
po

rt
s

E
xp

or
ts

Pr
od

uc
tio

n
C

on
su

m
pt

io
n

D
efi
ci
t

/S
ur

pl
us

Im
po

rt
s

E
xp

or
ts

Ye
ar

M
et

ri
c

to
nn

es
M

T

M
et

ri
c

to
nn

es
M

T

M
et

ri
c

to
nn

es
M

T

M
et

ri
c 

to
nn

es
M

T

M
et

ri
c 

to
nn

es
M

T

M
et

ri
c

to
nn

es
M

T

M
et

ri
c

to
nn

es
M

T

M
et

ri
c

to
nn

es
M

T

M
et

ri
c 

to
nn

es
M

T

M
et

ri
c 

to
nn

es
M

T
20

00
52

,3
49

27
2,

00
0

-2
19

,6
51

10
5,

69
2

0
8,

13
5,

00
0

8,
75

0,
00

0
-6

15
,0

00
1,

41
0,

00
0

0
20

01
45

,0
00

23
8,

60
0

-1
93

,6
00

13
7,

56
6

0
8,

45
0,

00
0

9,
04

0,
00

0
-5

90
,0

00
81

0,
90

3
1

20
02

45
,0

00
24

7,
56

0
-2

02
,5

60
13

7,
41

9
0

8,
45

0,
00

0
9,

55
0,

00
0

-1
,1

00
,0

00
1,

50
0,

00
0

0
20

03
40

,5
92

25
8,

60
0

-2
18

,0
08

19
1,

41
5

0
9,

20
0,

00
0

10
,2

50
,0

00
-1

,0
50

,0
00

1,
29

0,
00

0
0

20
04

49
,2

95
27

0,
20

0
-2

20
,9

05
22

3,
18

2
0

9,
42

5,
00

0
10

,4
00

,0
00

-9
75

,0
00

1,
50

0,
00

0
0

20
05

62
,6

77
27

9,
80

0
-2

17
,1

23
22

7,
72

4
0

9,
82

1,
00

0
10

,7
22

,0
00

-9
01

,0
00

1,
62

2,
00

0
0

20
06

64
,8

40
28

6,
00

0
-2

21
,1

60
14

2,
21

8
0

9,
77

5,
00

0
12

,0
00

,0
00

-2
,2

25
,0

00
1,

80
0,

34
0

8
20

07
 

47
,2

56
29

3,
72

2
-2

46
,4

66
25

8,
00

3
0

10
,4

79
,0

00
13

,4
99

,0
00

-3
,4

88
,5

21
2,

57
0,

00
0

25
20

08
63

,2
48

31
4,

00
0

-3
07

,7
52

26
2,

20
6

0
10

,7
55

,0
00

13
,6

50
,0

00
-2

,8
95

,0
00

2,
60

0,
63

0
51

0
20

09
37

,1
98

34
0,

00
0

-3
02

,8
02

29
6,

16
4

0
9,

77
2,

00
0

13
,1

25
,0

00
-3

35
,3

00
0

1,
57

5,
00

0
74

9
20

10
73

,0
00

38
0,

00
0

-3
07

,0
00

30
5,

00
0

0
10

,5
39

,0
00

12
,8

00
.0

00
-2

,,2
61

,0
00

2,
37

8,
00

0
0

20
11

64
,0

00
39

0,
00

0
-3

26
,0

00
31

0,
00

0
0

10
,6

39
,0

00
12

,8
50

,0
00

-2
,2

11
,0

00
1,

50
0,

00
0

0
20

12
81

,0
00

41
5,

00
0

-3
34

,0
00

37
5,

00
0

60
00

18
,0

52
,4

22
12

,8
50

,0
00

5,
20

2,
42

2`
1,

40
0,

00
0

0
20

13
76

,0
00

47
5,

00
0

-3
99

,0
00

41
0,

00
0

10
,0

00
11

,6
40

,0
00

12
,8

50
,0

00
-1

,2
10

,0
00

2,
00

0,
00

0
0

So
ur

ce
: 

N
at

io
na

l C
er

ea
ls

 a
nd

 P
ro

du
ce

 B
oa

rd
 (N

C
PB

) K
en

ya
 

   
   

   
 

B
ur

ea
u 

of
 A

gr
ic

ul
tu

ra
l S

ta
tis

tic
s (

B
A

S)
 P

hi
lip

pi
ne

s 
   

   
   

  
FA

O
ST

AT
 w

eb
si

te
: h

ttp
://

fa
os

ta
t.f

ao
.o

rg
/  

20
12

 &
  2

01
3

   
   

   
 

In
te

rn
et

 so
ur

ce
s:

 
w

w
w

.in
de

xm
un

di
.c

om
/a

gr
ic

ul
tu

re
/c

ou
try

 
 

ht
tp

://
da

ta
.m

on
ga

ba
y.

co
m

/c
om

m
od

iti
es

/c
at

eg
or

y/
2-

Tr
ad

e/
8-

C
ro

ps
+a

nd
+L

iv
es

to
ck

+P
ro

du
ct

s/
27

-
 

 
 

R
ic

e%
2C

+p
ad

dy
/9

1-
Ex

po
rt+

Q
ua

nt
ity

/1
71

-P
hi

lip
pi

ne
s

 
 

ht
tp

://
da

ta
.m

on
ga

ba
y.

co
m

/c
om

m
od

iti
es

/c
at

eg
or

y/
2-

Tr
ad

e/
8-

C
ro

ps
+a

nd
+L

iv
es

to
ck

+P
ro

du
ct

s/
27

-  
   

 
 

 
 

 
 

 
 

R
ic

e%
2C

+p
ad

dy
/9

1-
Ex

po
rt+

Q
ua

nt
ity

/1
71

-K
en

ya
 



TRADE POLICY IMPLICATIONS ON FOOD SECURITY KIPKORIR, C.S.S. & KHANSER, M.A. 51

Ta
bl

e 
2.

 
Pr

od
uc

ti
on

, C
on

su
m

pt
io

n 
an

d 
D

efi
ci

t/
Su

rp
lu

s o
f M

ai
ze

 in
 K

en
ya

 a
nd

 P
hi

lip
pi

ne
s B

et
w

ee
n 

20
00

-2
01

3

K
E

N
YA

PH
IL

IP
PI

N
E

S
M

A
IZ

E
M

A
IZ

E

Pr
od

uc
tio

n
C

on
su

m
pt

io
n

D
efi
ci
t/

Su
rp

lu
s

Im
po

rt
s

E
xp

or
ts

Pr
od

uc
tio

n
C

on
su

m
pt

io
n

D
efi
ci
t/

Su
rp

lu
s

Im
po

rt
s

E
xp

or
ts

Ye
ar

M
et

ri
c 

to
nn

es
 M

T
M

et
ri

c 
to

nn
es

 M
T

M
et

ri
c

 to
nn

es
 M

T
M

et
ri

c 
to

nn
es

 M
T

M
et

ri
c 

to
nn

es
 

M
T

M
et

ri
c

 to
nn

es
M

T

M
et

ri
c

 to
nn

es
 M

T

M
et

ri
c

 to
nn

es
M

T

M
et

ri
c 

to
nn

es
M

T

M
et

ri
c 

to
nn

es
M

T
20

00
2,

16
0,

00
0

2,
71

3,
50

0
- 5

53
,5

00
40

9,
41

6
0

4,
51

1,
10

0
4,

90
0,

00
0

-3
88

,9
00

44
7,

93
8

0
20

01
2,

79
0,

00
0

2,
71

3,
50

0
76

,5
00

23
,0

00
0

4,
52

5,
01

0
4,

70
0,

00
0

-1
74

,9
90

17
2,

72
9

61
20

02
2,

40
8,

60
0

2,
71

3,
50

0
- 3

04
,9

00
33

,0
00

30
,0

59
4,

31
9,

26
0

4,
65

0,
00

0
-3

30
,7

40
27

8,
24

6
0

20
03

2,
71

0,
85

0
2,

80
2,

15
0

- 9
1,

30
0

10
5,

79
1

8,
16

5
4,

61
5,

63
0

4,
95

0,
00

0
-3

34
,3

70
99

,7
97

0
20

04
2,

60
7,

14
0

2,
89

0,
80

0
- 2

83
,6

60
27

4,
00

0
14

,5
38

5,
41

3,
39

0
5,

15
0,

00
0

26
3,

39
0

15
7,

00
0

0
20

05
2,

90
5,

56
0

2,
97

9,
45

0
- 7

3,
89

0
12

7,
37

9
10

,4
05

5,
35

2,
16

0
5,

80
0,

00
0

-4
47

,8
40

70
,9

72
0

20
06

3,
24

7,
20

0
2,

97
9,

45
0

26
7,

75
0

15
6,

94
9

16
,5

78
6,

08
2,

11
0

6,
55

0,
00

0
-4

67
,8

90
10

9,
24

6
19

3
20

07
2,

92
8,

79
0

2,
97

9,
45

0
- 5

0,
66

0
14

4,
07

2
48

,3
28

6,
73

6,
94

0
7,

50
0,

00
0

-7
63

,0
60

15
2,

30
7

83
1

20
08

2,
36

7,
24

0
2,

97
9,

45
0

- 6
12

,2
10

25
8,

80
1

20
,9

47
6,

92
8,

22
0

7,
30

0,
00

0
-3

71
,7

80
43

2,
00

0
8

20
09

2,
43

9,
00

0
2,

97
9,

45
0

- 5
40

,4
50

1,
20

0,
00

0
4,

00
0

7,
03

4,
03

0
6,

50
0,

00
0

53
4,

03
0

30
3,

14
9

0
20

10
3,

22
2,

00
0

3,
50

0,
00

0
-2

78
,0

00
35

0,
00

0
9,

00
0

6,
37

6,
80

0
7,

20
0,

00
0

-8
23

,2
00

62
,0

00
0

20
11

2,
70

0,
00

0
3,

20
0,

00
0

-5
00

,0
00

50
0,

00
0

10
,0

00
6,

97
1,

22
1

7,
30

0,
00

0
-3

28
,7

79
15

0,
00

0
0

20
12

3,
60

0,
00

0
3,

80
0,

00
0

-2
00

,0
00

15
8,

52
5

10
,8

50
7,

40
6,

83
4

7,
40

0,
00

0
6,

83
4

66
,1

93
0

20
13

2,
80

0,
00

0
3,

80
0,

00
0

-1
,0

00
.0

00
80

0,
00

0
50

00
7,

15
0,

00
0

7,
60

0,
00

0
-4

50
,0

00
30

0
0

So
ur

ce
: 

N
at

io
na

l C
er

ea
ls

 a
nd

 P
ro

du
ce

 B
oa

rd
 (N

C
PB

) K
en

ya
 

   
   

   
 

B
ur

ea
u 

of
 A

gr
ic

ul
tu

ra
l S

ta
tis

tic
s (

B
A

S)
 P

hi
lip

pi
ne

s 
   

   
   

  
FA

O
ST

AT
 w

eb
si

te
: h

ttp
://

fa
os

ta
t.f

ao
.o

rg
/  

20
12

 &
  2

01
3

   
   

   
 

In
te

rn
et

 so
ur

ce
s:

 
w

w
w

.in
de

xm
un

di
.c

om
/a

gr
ic

ul
tu

re
/c

ou
try

 
 

ht
tp

://
da

ta
.m

on
ga

ba
y.

co
m

/c
om

m
od

iti
es

/c
at

eg
or

y/
2-

Tr
ad

e/
8-

   
C

ro
ps

+a
nd

+L
iv

es
to

ck
+P

ro
du

ct
s/

27
-  

 
 

 
m

ai
ze

%
2C

-E
xp

or
t+

Q
ua

nt
ity

/1
71

-P
hi

lip
pi

ne
s

 
 

ht
tp

://
da

ta
.m

on
ga

ba
y.

co
m

/c
om

m
od

iti
es

/c
at

eg
or

y/
2-

Tr
ad

e/
8-

C
ro

ps
+a

nd
+L

iv
es

to
ck

+P
ro

du
ct

s/
27

-  
  

 
 

 
m

ai
ze

%
2C

+/
91

-E
xp

or
t+

Q
ua

nt
ity

/1
71

-K
en

ya



52 VOL. 24  NO. 2DLSU BUSINESS & ECONOMICS REVIEW
Ta

bl
e 

3.

Th
e 

C
hi

-S
qu

ar
e 

 C
al

cu
la

tio
n 

fo
r R

ic
e 

in
 K

en
ya

 a
nd

 th
e 

Ph
ili

pp
in

es
 B

et
w

ee
n 

20
00

-2
01

3

K
E

N
YA

PH
IL

IP
PI

N
E

S
R

IC
E

R
IC

E

Pr
od

uc
tio

n
Pr

od
uc

tio
n

+
(im

po
rt

s-
E

xp
or

t
Pr

od
uc

tio
n

Pr
od

uc
tio

n
+

(im
po

rt
s-

E
xp

or
t

Ye
ar n

O
bs

er
ve

d 
or

 a
ct

ua
l 

Fr
eq

ue
nc

y 
(O

)

E
xp

ec
te

d 
fr

eq
ue

nc
y

(E
)

O
bs

er
ve

d 
or

 a
ct

ua
l 

Fr
eq

ue
nc

y
(O

)

E
xp

ec
te

d 
fr

eq
ue

nc
y

(E
)

20
00

52
,3

49
15

8,
04

1
-0

.6
69

0.
44

76
8,

13
5,

00
0

9,
54

5,
00

0
-0

.1
48

0.
01

23
20

01
45

,0
00

18
2,

56
6

-0
.7

54
0.

56
85

8,
45

0,
00

0
9,

85
0,

80
3

-0
.1

42
0.

02
02

20
02

45
,0

00
18

2,
41

9
-0

.7
53

0.
56

70
8,

45
0,

00
0

9,
95

0,
00

0
-0

.1
51

0.
02

28
20

03
40

,5
92

23
2,

00
7

-0
.8

25
0.

68
06

9,
20

0,
00

0
10

,4
90

,0
00

-0
.1

23
0.

01
51

20
04

49
,2

95
27

2,
47

7
-0

.8
19

0.
67

08
9,

42
5,

00
0

10
,9

25
,0

00
-0

.1
37

0.
01

88
20

05
62

,6
77

29
0,

40
1

-0
.7

84
0.

61
47

9,
82

1,
00

0
11

,4
43

,0
00

-0
.1

39
0.

01
93

20
06

64
,8

40
20

7,
05

8
-0

.6
87

0.
47

20
9,

77
5,

00
0

11
,5

75
,3

32
-0

.1
41

0.
01

99
20

07
47

,2
56

30
5,

25
9

-0
.8

45
0.

71
40

10
,4

79
,0

00
13

,0
48

,9
75

-0
.1

79
0.

03
20

20
08

63
,2

48
32

5,
45

4
-0

.8
06

0.
64

96
10

,7
55

,0
00

13
,3

35
,1

20
-0

.1
15

0.
01

04
20

09
37

,1
98

33
3,

36
2

-0
.8

88
0.

78
85

9,
77

2,
00

0
11

,3
47

,0
00

-0
.1

24
0.

01
54

20
10

73
,0

00
37

8,
00

0
-0

.8
07

0.
65

12
10

,5
39

,0
00

12
,9

17
,0

00
-0

.1
84

0.
03

39
20

11
64

,0
00

37
4,

00
0

-0
.8

29
0.

68
72

10
,6

39
,0

00
12

,1
39

.0
00

-0
.1

24
0.

01
54

20
12

81
,0

00
45

0,
00

0
-0

.8
2

0.
67

24
18

,0
52

,4
22

19
,4

52
,4

22
-0

.0
72

0.
00

5
20

13
76

,0
00

47
6,

00
0

-0
.8

4
0.

70
6

11
,6

40
,0

00
13

,6
40

,0
00

-0
.0

15
0.

00
02

    
    

    
    

   
C

hi
-s

qu
ire

   
   

   
 

8.
89

01
C

hi
-s

qu
ire

            
0.

24
07

So
ur

ce
: P

ro
du

ct
io

n,
 Im

po
rts

 a
nd

 E
xp

or
ts

 a
re

 g
en

er
at

ed
 fr

om
 ta

bl
e 

1
C

al
cu

la
tio

n 
of

  
 is

 b
as

ed
 o

n 
Pr

od
uc

tio
n,

 Im
po

rts
 a

nd
  E

xp
or

ts
.

Th
e 

de
gr

ee
s o

f f
re

ed
om

 is
 d

efi
ne

d 
as

 n
 –

 1
. F

ro
m

 2
00

0-
20

13
 th

er
e 

ar
e 

14
 n

um
be

r o
f o

bs
er

va
tio

n 
he

nc
e 

(1
4-

 I)
 =

13
.



TRADE POLICY IMPLICATIONS ON FOOD SECURITY KIPKORIR, C.S.S. & KHANSER, M.A. 53

Ta
bl

e 
4.

 

Th
e 

C
hi

Sq
ua

re
  

 C
al

cu
la

ti
on

 fo
r 

M
ai

ze
 in

 K
en

ya
 a

nd
 th

e 
P

hi
lip

pi
ne

s B
et

w
ee

n 
20

00
-2

01
3

K
E

N
YA

PH
IL

IP
PI

N
E

S
M

A
IZ

E
M

A
IZ

E

Pr
od

uc
tio

n
Pr

od
uc

tio
n

+(
im

po
rt

s-
E

xp
or

t
Pr

od
uc

tio
n

Pr
od

uc
tio

n
+(

im
po

rt
s-

E
xp

or
t

Ye
ar

n-
1

O
bs

er
ve

d 
or

 a
ct

ua
l 

Fr
eq

ue
nc

y
(O

)

E
xp

ec
te

d 
fr

eq
ue

nc
y

(E
)

O
bs

er
ve

d 
or

 a
ct

ua
l 

Fr
eq

ue
nc

y
(O

)

E
xp

ec
te

d 
fr

eq
ue

nc
y

(E
)

20
00

2,
16

0,
00

0
2,

56
9,

41
6

-0
.1

59
0.

02
53

4,
51

1,
10

0
4,

95
9,

03
8

-0
.0

90
0.

00
81

20
01

2,
79

0,
00

0
2,

81
3,

00
0

-0
.0

08
0.

00
00

4,
52

5,
01

0
4,

69
7,

67
8

-0
.0

37
0.

00
14

20
02

2,
40

8,
60

0
2,

41
1,

54
1

-0
.0

01
0.

00
00

4,
31

9,
26

0
4,

59
7,

50
6

-0
.0

61
0.

00
37

20
03

2,
71

0,
85

0
2,

80
8,

47
6

-0
.0

35
0.

00
12

4,
61

5,
63

0
4,

71
5,

42
7

-0
.0

21
0.

00
04

20
04

2,
60

7,
14

0
2,

86
6,

60
2

-0
.0

91
0.

00
83

5,
41

3,
39

0
5,

57
0,

39
0

-0
.0

28
0.

00
07

20
05

2,
90

5,
56

0
3,

02
2,

53
4

-0
.0

39
0.

00
15

5,
35

2,
16

0
5,

42
3,

13
2

-0
.0

13
0.

00
01

20
06

3,
24

7,
20

0
3,

38
7,

57
1

-0
.0

41
0.

00
17

6,
08

2,
11

0
6,

19
1,

16
3

-0
.0

18
0.

00
03

20
07

2,
92

8,
79

0
3,

02
4,

53
4

-0
.0

32
0.

00
10

6,
73

6,
94

0
6,

88
8,

41
6

-0
.0

22
0.

00
05

20
08

2,
36

7,
24

0
2,

60
5,

09
4

-0
.0

91
0.

00
83

6,
92

8,
22

0
7,

36
0,

21
2

-0
.0

59
0.

00
35

20
09

2,
43

9,
00

0
3,

63
5,

00
0

-0
.3

29
0.

10
82

7,
03

4,
03

0
7,

33
7,

17
9

-0
.0

41
3

0.
00

17
20

10
3,

22
2,

00
0

3,
56

3,
00

0
-0

.0
96

0.
00

92
6,

37
6,

80
0

6,
43

8,
80

0
-0

.0
10

0.
00

01
20

11
2,

70
0,

00
0

3,
19

0,
00

0
-0

.1
54

0.
02

37
6,

97
1,

22
1

7,
12

1,
22

1
-0

.0
21

0
0.

00
04

20
12

3,
60

0,
00

0
3,

74
7,

67
5

-0
.0

39
1.

52
1

7,
40

6,
83

4
7,

47
3,

02
7

-0
.0

01
0.

00
00

01
20

13
2,

80
0,

00
0

3,
59

5,
00

0
-.0

.2
21

0.
04

9
7,

15
0,

00
0

7,
15

0,
30

0
-0

.0
00

41
0.

00
01

68
1

C
hi

-s
qu

ire
   

   
   

   
1.

75
84

C
hi

-s
qu

ire
         

   
0.

02
10

69
   So

ur
ce

: P
ro

du
ct

io
n,

 Im
po

rts
 a

nd
 E

xp
or

ts
 a

re
 g

en
er

at
ed

 fr
om

 ta
bl

e 
2

C
al

cu
la

tio
n 

of
  

 is
 b

as
ed

 o
n 

Pr
od

uc
tio

n,
 Im

po
rts

 a
nd

  E
xp

or
ts

.
Th

e 
de

gr
ee

s o
f f

re
ed

om
 is

 d
efi

ne
d 

as
 n

 –
 1

. F
ro

m
 2

00
0-

20
13

 th
er

e 
ar

e 
14

 n
um

be
r o

f o
bs

er
va

tio
n 

he
nc

e 
(1

4-
 I)

 =
13

.



54 VOL. 24  NO. 2DLSU BUSINESS & ECONOMICS REVIEW

fertilizer and certified quality seeds, and promote 
mechanization of farms. This will overcome 
the low yield in rain-fed upland and irrigated 
lowland.  Our aim was to test hypothesis on the 
significant correlation of factors of production in 
predicting production of rice and maize in Kenya 
and the Philippines as shown in Tables 5 and 6.

Hypothesis Testing 

Null hypothesis No. 1: There is no significant 
difference between food self-sufficiency and food 
self- reliance on rice and maize. 

We tested the hypothesis regarding rice 
and maize in each country by using chi 
square ( ) and its calculation is 
shown in Tables 3 and 4. The calculated chi 
square regarding rice is 8.8901(Kenya) and 
0.2407 (Philippines). The calculated chi square 
regarding maize is 1.7584 (Kenya) and 0.021069 
(Philippines). At the level of significance (alpha 
0.05) the value of chi square of 13 degrees of 
freedom is 22.362. The calculated chi-square 
values for rice and maize in both countries 
(Tables 3 and 4) are less than 22.362 hence the 
null hypothesis was accepted.  

The differences between observed data/
frequency (domestic production) and expected 
data/frequency (domestic production plus imports 
minus exports) are due to chance alone and not 
caused by certain factors. Observed frequencies 
are almost similar to expected frequencies. There 
is no real difference between food self-reliance 
and food self-sufficiency. Therefore, for food 
security, the governments of Kenya and the 
Philippines can pursue the policy on food self-
reliance or food sufficiency depending on local 
and international conditions. The two countries 
have the option to supplement their deficiencies 
in domestic production by importing food if food 
sufficiency policy is pursued. The domestic and 
international trade policies are important for 
food security regarding rice and maize in the two 
countries hence should be drafted well. 

Null hypothesis no. 2: “There is no significant 
relationship between factors of production—land, 
labor, and capital—in predicting production of 
rice and maize”.  It is mathematically expressed 
as  H0: β1 = β2 = β3 = 0,

At α = 0.05 level of significance, the study 
determined if the regression model is useful 
for predicting production of rice and maize in 
Kenya and the Philippines. If the significant 
(2-Tailed) value is greater than 0.05 then there is 
statistically no significant correlation and if less 
than or equal to 0.05 then, statistically, there is 
significant correlation between the variables. In 
the former, it means that increases or decreases 
in one variable do not significantly relate to 
increases or decreases in the other variables. For 
the later, it means that increases or decreases in 
one variable do significantly relate to increases 
or decreases in the other variables. 

The null hypothesis is normally rejected if 
p-value ≤ 0.05 and accepted when p-value is 
greater.

The coefficient (t-statistics) of land, labor, 
and capital regarding rice are 3.494 (Kenya) 
and 1.557 (Philippines).  Their 2-tailed p-values 
(significant values) are 0.004 (Kenya) and 
0.145 (Philippines). P-value is less than 0.05 for 
Kenya but more than 0.05 for the Philippines. 
Intercept coefficient (t-statistics) are 2.313 
(Kenya) and -1.112 (Philippines). Their 2-tailed 
p-value (0.039) is less than 0.05 (Kenya) and 
(0.288) is more than 0.05 (Philippines). They 
are significantly different (Kenya) and not 
significantly different (Philippines) from 0. 
This is because their 2-tailed p-values are 
less than 0.05 (Kenya) and more than 0.05 
(Philippines). The researchers conclude that, 
statistically, there is significant correlation 
(Kenya) and no correlation (Philippines) 
between the variables.  For Kenya, there 
is significant correlation between a change 
(either increase or decrease) in any one factor 
with changes (either increase or decrease) 
in the other factors of production.  For the 
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Philippines, there is no significant correlation 
between a change (either increase or decrease) 
in any one factor with changes (either increase 
or decrease) in the other factors of production.  
This implies that units of labor are more than 
units of land.  There are excess units of labor 
per unit of land involved in the production of 
rice. This means there will be no significant 
changes in the required units of labor if more 
land is cultivated.  It also implies that additional 
units of fertilizer do not require additional units 
of land and labor.  With application of more 
fertilizer, the current land under cultivation has 
not reached the level of diminishing returns 
to necessitate additional units of land to be 
converted to agriculture. 

The coefficient (t-statistics) of land, labor, and 
capital regarding maize are 2.145 for Kenya.  In 
the   Philippines the coefficient (t-statistics) is 
-1.073 for land and labor, and 1.324 for capital.  
Their 2-tailed p-values (significant values) are 
(0.058) for Kenya and for the Philippines, it is 
0.306 for land and labor while it is 0.212 for 
capital.  P-values in Kenya and the Philippines 
are greater than 0.05. Intercept coefficient 
(t-statistics) are 1.146 (Kenya) and -1.235 
(Philippines). Their 2-tailed p-value (0.278 for 
Kenya and 0.243 for the Philippines) are more 
than 0.05. They are not significantly different 
from 0 because their 2-tailed p-values are 
more than 0.05. We conclude that there is no 
significant correlation between the variables in 
both countries. For Kenya and the Philippines, 
there is no significant correlation between a 
change (either increase or decrease) in any one 
with changes (increase or decrease) in the other 
factors of production.

The null hypothesis is normally rejected 
if p-value ≤ 0.05 and accepted when p-value 
is greater. The 2-tailed p-values of regression 
model regarding rice are 0.004 (Kenya) and 
0.145 (Philippines). The Kenyan p-value is less 
and the Philippines p-value is more than 0.05 
at α = 0.05 level of significance. Because of 

this, the null hypothesis was rejected for Kenya 
and accepted for the Philippines. The 2-tailed 
p-values of regression model regarding maize 
in Kenya and the Philippines are 0.720 and 
0.073 respectively. The p-values are greater 
than 0.05 at α = 0.05 level of significance. 
Because of this, the null hypothesis was 
accepted.

The values of coefficients of multiple 
determinations (R) are 0.710 (Kenya) and 0.410 
(Philippines) regarding rice as shown in Table 
6.3. The regression equation is moderately 
useful for making predictions in the production 
of maize in Kenya. It is lowly useful for making 
predictions in the Philippines. Coefficient of 
multiple determinations (R2) show that about 
50.4% (Kenya) and 16.8% (Philippines) of the 
variation in food security on rice is explained by 
land in hectares, labor (number of workers) and 
capital (kilograms of fertilizer). About 49.6% 
(Kenya) and 83.2% (Philippines) of the variation 
in food security on rice is explained by other 
factors like weather, pest, and diseases. These 
factors were not covered by the study. 

The values of coefficients of multiple 
determinations (R) are 0.241(Kenya) and 
0.615 (Philippines) regarding maize as shown 
in Table 6.3. The regression equation is lowly 
useful for making predictions in production 
of maize in Kenya. It is moderately useful 
for making predictions in the Philippines. 
Coefficient of multiple determinations (R2) 
show that about 5.8% (Kenya) and 37.9% 
(Philippines) of the variation in food security 
on rice is explained by land in hectares, labor 
(number of workers) and capital (kilograms of 
fertilizer). About 94.2% (Kenya)   and 62.1% 
(Philippines) of the variation in food security 
on maize is explained by other factors like 
weather, pest, and diseases. These factors were 
not covered by the study. 



58 VOL. 24  NO. 2DLSU BUSINESS & ECONOMICS REVIEW

Ta
bl

e 
6.

3.
  

Th
e 

SP
SS

 V
er

si
on

 1
5.

0 
M

ul
tip

le
 R

eg
re

ss
io

n 
(R

) R
es

ul
ts

 fo
r R

ic
e 

an
d 

M
ai

ze
 in

 K
en

ya
 a

nd
 th

e 
Ph

ili
pp

in
es

K
en

ya
Ph

ili
pp

in
es

C
oe

ffi
ci

en
t  

(R
) w

hi
ch

 is
 b

et
w

ee
n 

0.
9 

to
 1

 sh
ow

s v
er

y 
hi

gh
 c

or
re

la
tio

n 
,0

.7
 to

 0
.9

 h
ig

h 
co

rr
el

at
io

n 
,0

.5
 to

 0
.7

 m
od

er
at

e 
co

rr
el

at
io

n,
 0

.3
 to

  0
.5

 lo
w

 
co

rr
el

at
io

n 
 a

nd
 0

 to
 0

.3
 sh

ow
s  

lit
tle

  c
or

re
la

tio
n.

R
 S

qu
ar

e
A

dj
us

te
d 

R
 S

qu
ar

e
St

d.
 E

rr
or

 o
f t

he
 E

st
im

at
e

R
R

 S
qu

ar
e

A
dj

us
te

d 
R

 S
qu

ar
e

St
d.

 E
rr

or
 o

f t
he

 E
st

im
at

e
R

ic
e

M
ai

ze
0.

71
0

0.
50

4
0.

46
3

10
16

0.
42

57
0.

41
0(

a)
0.

16
8

0.
09

9
42

53
19

9.
35

44
06

7
0.

24
1

0.
05

8
-0

.1
13

82
44

03
.2

51
30

0.
61

5
0.

37
9

0.
26

6
97

24
28

.8
03

18

Pr
ed

ic
to

rs
: L

an
d,

 la
bo

r, 
an

d 
C

ap
ita

l

Ta
bl

e 
6.

1.
  

Th
e S

PS
S 

Ve
rs

io
n 

15
.0

 M
ul

tip
le

 R
eg

re
ss

io
n 

(C
oe

ffi
ci

en
ts)

 R
es

ul
ts 

fo
r R

ic
e a

nd
 M

ai
ze

 in
 K

en
ya

 a
nd

 th
e P

hi
lip

pi
ne

s

K
en

ya
Ph

ili
pp

in
es

U
ns

ta
nd

ar
di

ze
d 

C
oe
ffi
ci
en
ts

St
d 

C
oe
ffi
ci
en
ts

U
ns

ta
nd

ar
di

ze
d 

St
d 

C
oe
ffi
ci
en
ts

K
en

ya
Ph

ili
pp

in
es

B
St

d.
 E

rr
or

B
et

a 
  

C
oe
ffi
ci
en
ts

St
d 

E
rr

or
B

et
a

t
Si

g
t

Si
g

R
ic

e
C

on
st

an
t

23
32

0.
20

8
10

08
2.

7
-2

25
82

72
5.

66
20

30
81

60
.5

38
2.

31
3

0.
03

9
-1

.1
12

0.
28

8
La

nd
1.

87
5

0.
53

7
0.

71
0

7.
36

4
4.

72
8

0.
41

0
3.

49
4

0.
00

4
1.

55
7

0.
14

5
La

bo
r

0.
72

1
0.

20
6

0.
71

0
6.

13
7

3.
94

0
0.

41
0

3.
49

4
0.

00
4

1.
55

7
0.

14
5

C
ap

ita
l

0.
06

0
.0

17
0.

71
0

0.
10

1
0.

06
5

0.
41

0
3.

49
4

0.
00

4
1.

55
7

0.
14

5
m

ai
ze

C
on

st
an

t
54

60
94

.1
15

59
33

76
.7

29
85

84
57

8.
35

6
69

52
00

3.
40

9
1.

14
6

0.
27

8
-1

.2
35

0.
24

3
La

nd
1.

27
6

0.
33

7
0.

73
8

-2
6.

99
4

25
.1

53
-2

.3
39

2.
14

5
0.

05
8

-1
.0

73
0.

30
6

La
bo

r
0.

49
1

0.
12

9
0.

73
8

-2
2.

49
6

20
.9

61
-2

.3
39

2.
14

5
0.

05
8

-1
.0

73
0.

30
6

C
ap

ita
l

0.
04

1
0.

01
1

0.
73

8
0.

44
8

0.
33

8
2.

88
5

2.
14

4
0.

05
8

1.
32

4
0.

21
2

D
ep

en
de

nt
 V

ar
ia

bl
e:

 P
ro

du
ct

io
n 

of
 ri

ce
 in

 K
en

ya
 a

nd
 th

e 
Ph

ili
pp

in
es

Ta
bl

e 
6.

2.
  

Th
e 

SP
SS

 V
er

si
on

 1
5.

0 
M

ul
ti

pl
e 

R
eg

re
ss

io
n 

(A
N

O
VA

) R
es

ul
ts

 fo
r 

R
ic

e 
an

d 
M

ai
ze

 in
 K

en
ya

 a
nd

 th
e 

P
hi

lip
pi

ne
s

K
en

ya
Ph

ili
pp

in
es

  
Su

m
 o

f S
qu

ar
es

df
M

ea
n 

Sq
ua

re
F

Si
g.

Su
m

 o
f S

qu
ar

es
df

M
ea

n 
Sq

ua
re

F
Si

g.
R

eg
re

ss
io

n 
( R

ic
e)

12
60

26
65

86
.6

59
1

12
60

26
65

86
.6

59
12

.2
08

0.
00

4
43

87
80

62
95

63
18

.8
70

1
43

87
80

62
95

63
18

.8
70

2.
42

6
0.

14
5

R
eg

re
ss

io
n 

( m
ai

ze
)

45
91

70
49

06
61

.3
55

2
22

95
85

24
53

30
.6

78
0.

33
8

0.
72

0
63

39
53

52
92

57
3.

71
0

2
31

69
76

76
46

28
6.

85
7

3.
35

2
0.

07
3

Pr
ed

ic
to

rs
: L

an
d,

 la
bo

r, 
an

d 
C

ap
ita

l



TRADE POLICY IMPLICATIONS ON FOOD SECURITY KIPKORIR, C.S.S. & KHANSER, M.A. 59

Qualitative Analysis of Trade and Other 
Related Policies Based on the Findings 
of the Study

Kenya’s trade policy reforms in the 1980s, 
1990s, and 2000s reduced domestic production 
of rice and maize hence declining food self-
sufficiency and increasing food reliance.  
Liberalization, import substitution strategies, tariff 
reduction programs, and removing restriction on 
import licensing became ineffective regarding 
food self-reliance. These lead to decreased 
domestic production and increased importation 
of rice and maize. The establishment of National 
Export Credit Guarantee Corporation did not lead 
to automatic increase in domestic production and 
importation of rice and maize. The findings from 
the study showed that domestic industries were 
exposed to sudden international competition.  In 
times of food crisis, the government of Kenya 
temporarily “zero rates” (eliminate) ad-valorem 
tariffs and non-tariff barriers to ease importation 
of all agricultural goods, maize, wheat, and 
rice. Under normal conditions the tariff rate 
ranges between 35% and 70%.  For instance, in 
January 2009, Kenya’s food crisis deepened due 
to allegations of corruption over the issuance of 
import licenses, diversion of maize imports to 
Sudan, and lack of transparency over the sale 
of subsidized National Cereals and Produce 
Board (NCPB) grain. The import duty on maize 
was finally lifted on January 28, 2009; allowing 
importers to buy maize from the international 
market duty free (Ariga,J.,Jayne, T. S ,&Njukia, 
S 2010).

Philippine trade policy was initially biased 
against agriculture. Import substitution policies 
were the main policy program between 1960s 
-1980. Up to the 1970s, the effective protection 
rates (EPR) for major agricultural commodities 
were negative. The Philippines Tariff Reform 
Program (TRP) of 1980-2011 was meant to 
reduce excessive or obsolete tariffs and cushion 
the domestic rice farmers against the effects 

of trade liberalization. Import Liberalization 
Program (ILP) and the First Tariff Reform 
Program (TRP-I) commenced in 1981 due to the 
influence of the Structural Adjustment Program 
(SAP) prescribed by the World Bank. The aim 
of ILP was to remove non-tariff restrictions on 
regulated items like rice and maize.  The issuance 
of Executive Order number 189 on July 18th 1994 
marked the beginning of TRP III. In 1995 the 
EPR for agriculture exceeded that of industry 
for the first time. Executive Order 313 (effective 
May 7th 1996) provided interim tariff protection 
to sensitive agricultural products like rice and 
maize. The findings from the study indicate that 
tariff reforms, elimination of import restrictions, 
realignment of indirect taxes and rationalization 
of export promotion, though it sidelined the 
agricultural sector were effective and increased 
food security on rice but minimal effect on maize. 
Regulation on rice and maize has fluctuated from 
tariff to non-tariff policies in the Philippines. 
The government not only manages domestic rice 
distribution but monopolizes rice importation 
and exportation through National Food Authority 
(tax free).  In 2003 the Agriculture and Fisheries 
Modernization Act (AFMA) was enacted.  It was 
meant to exempt from tariffs and import duties, 
until 2015, enterprises engaged in agriculture, 
agricultural, and fisheries inputs (chemicals, 
seeds, machinery, and equipment). These led to 
increased production of agricultural products 
including rice and maize. Gathered response 
shows that Kenya and the Philippines agricultural 
trade policies have affected food security on rice 
and maize. 

Proposed Framework that can be Used to 
Develop and Sustain Food Security on Rice 
and Maize in Kenya and the Philippines

We designed the framework based on the 
concepts of Dixon, Gibbon, & Gulliver, (2001) 
and SENSOR project, launched in 2005, and 
headed by Dr Katharina Helming of European 
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Union. The aim of the SENSOR project was 
to develop science-based Sustainability Impact 
Assessment Tools (SIAT), including databases 
and spatial reference frameworks.  Our proposed 
framework is intended to assist in analysing how 
rice and maize can be developed and sustained.  
It requires that the user analyses information on 
agricultural inputs, outputs, exports, imports, 
the market, the socio-economic, and physical 
environments. The SIAT tools consider the trade-
offs between social, physical, and economic 
environments as indicated in the proposed 
framework of the study.

We argue that there is need to develop new 
and an effective framework. This would aid 
in the development of sustainable agriculture 
in staple foods like rice and maize. In Kenya 
and the Philippines, agriculture, forestry, rural 
development, tourism, peoples’ settlement, 
transportation, and infrastructure compete for 
land use. The two countries should develop 
individual science-based Sustainability Impact 

Assessment Tools (SIAT) because their policies 
are different. SIAT would be used in Kenya and 
the Philippines to make decisions on policies 
related to multiple land use. It would be used to 
assess potential impact of implementing policies, 
for example, to assess the potential impact of 
liberalised economies. Possible contribution 
of different agricultural practices in achieving 
the goals set by the Kyoto Protocol could be 
analysed using SIAT. Precision agriculture 
involves the use of sophisticated technologies 
to vary input applications and production 
practices. This happens according to seasonal 
conditions, features of soil, and land potential.  
Intensification improves productivity of land.  
Conservation farming (CF) involves minimal 
ploughing of soil and harrowing. These will 
enhance fertility of soil, reduce soil erosion, 
and improve water infiltration. Cost of farming 
related to labor and equipment will decline. This 
leads to reduction in cost of conserving of land 
resources and cost per unit output. Integrated 

Figure 1. Proposed framework of the study
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pest management (IPM) is an ecosystem-based 
strategy to control pests or their damage. This is 
done through biological control, pest monitoring, 
and habitat manipulation, modification of cultural 
practices, and use of resistant varieties. It is 
difficult for Kenya and the Philippines to adopt 
and implement IPM technologies. Entrepreneurs 
should employ the principle of low external input 
and sustainable agriculture (LEISA). It takes 
into account farmers’ knowledge and multiple 
management practices to minimize the need for 
purchased inputs. The management practices 
include agro-forestry, IPM, intercropping, 
crop-livestock integration and micro-climate 
management. Organic agriculture employs 
agronomic, biological, and mechanical methods 
to control pests and maintain soil fertility with 
little use of chemical fertilizer for crop and 
livestock production.

CONCLUSION

The agricultural development in terms of 
rice and maize in Kenya and the Philippines has 
been improving despite problems associated 
with land, labor, and capital as factors of 
production. The trade liberalization and market-
oriented economic reforms started in early 
1980s intensified in the 1990s and continued 
in the 2000s and have affected food security 
in many countries including Kenya and the 
Philippines. The government of Kenya and 
the Philippines carried out reforms in global 
trade and entered into Free Trade Agreement 
within East African community and ASEAN 
respectively. Globalization policies have been 
ineffective in developing countries and if allowed 
would lead to decrease in food self-sufficiency. 
The trade blocs like East African community and 
ASEAN Free Trade Agreement were formed to 
neutralize the negative effects of globalization 
policies but within the framework of World Trade 
Organization (WTO). They have maintained 

high tariff rates on highly sensitive agricultural 
products like rice and maize. The EAC-CIT and 
CET have little impact on food-self sufficiency 
and reliance on rice and maize in Kenya. The 
CEPT scheme under the ASEAN Free Trade Area 
(CEPT-AFTA) has led to positive impact on food 
reliance on rice and maize in the Philippines.  
East African Community agricultural trade 
policies were recently formulated and currently 
being implemented. There is no real difference 
between food self-sufficiency and food self-
reliance frequencies. Kenya and the Philippines 
can pursue the policy of food self-reliance or 
food sufficiency. For Kenya, a change (increase 
or decrease) in any one factor of production 
regarding rice is correlated with changes in 
the other factors but in the Philippines it is not 
correlated with changes in the other factors. 
However, regarding maize in the two countries, 
a change in one factor is not correlated with 
changes in the other factors of production. The 
variation in food security on rice and maize is 
largely explained by other factors like weather, 
pest, and diseases.

RECOMMENDATIONS

Trade policy on green lane and trade regulatory 
institutions linking origin and end markets for 
intraregional trade in staple foods had been 
proposed for consideration by EAC experts 
to be an EAC Food Security Policy. There is 
need to reduce trade and food security policy 
discrepancies, minimize the adverse effects 
of liberalization on food security and improve 
food security nationally and regionally. The 
government of Kenya and the Philippines should 
put in place relevant national food security 
schemes. A research done by Omiti, Waiyaki, 
and Fritz, (2007) showed that trade policy 
processes are influenced by international and 
domestic factors. It also indicates that appropriate 
institutional framework, skills, and resources are 
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needed to make and effectively implement the 
right trade policies.  They should coordinate and 
work well with relevant non-state stakeholders.  
The two governments should implement their 
national food security policies in line with the 
spirit of East African Community (EAC) and 
ASEAN region. They should also support East 
Africa Community and East Asia Emergency 
Rice Reserves in the context of Strategic Plan 
of Action for Food Security. 

There is need for harmonization of standards 
within the East African Community to include 
more goods and harmonize internal taxes such 
as VAT (value added tax) and excise to avoid 
difficulties in trade. The ASEAN member 
countries need to uphold transparency and 
have uniform custom to traders in the region. 
They should also have common elements 
in their Green Lane systems. The trade and 
agricultural trade policies need to be formulated 
to establish appropriate incentives for agricultural 
development.

There is need to research on other factors 
which affect food security in Kenya and the 
Philippines. They include weather, pest, and 
diseases, preparation of land, timely planting, 
and efficient weeding.

The research was conducted in Kenya and the 
Philippines and we suggest that a similar study 
can be conducted in other countries.  We suggest 
research into other food crops other than rice 
and maize. For reliability, the same study can be 
replicated using the same research instruments 
and methodology. 

Kipkorir  and Khanser’s Hexagon Trade 
Policy Model on Food Security in a 
Developing Country

The trade policy model is composed of three 
levels, namely global, regional, and domestic. At 
every level, there are trade policies and market 
outlets. The global and regional levels receive 
exports as surplus from the domestic level. The 

Figure 2. Recommended trade policy model.
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global and regional levels in turn provide food 
aid and imports to balance the domestic exports 
and deficits if any. These will constitute food 
security, which in turn facilitates economic 
development especially industrial growth, agro-
based industrial growth, and growth of the service 
sector.

The top face of the hexagon constitute  trade 
policies and extends down the middle of the 
hexagon as global, regional, and domestic 
trade policies in that order. On the left side of 
the hexagon the faces of the hexagon represent 
exports to global and regional markets from the 
domestic production. On the right side of the 
hexagon the faces represent imports from global 
and regional markets to the domestic market. At 
the bottom of the hexagon the face represents 
the domestic sector.  The domestic production, 
food aid, and imports directly affect food 
security as shown by arrows pointing unto the 
corners of the hexagon (direct influence on food 
security). The socio-economic, infrastructure, 
and government/political constitute external 
factors which indirectly affect food security. 
They are represented by arrows pointing unto the 
faces of the hexagon (indirect influence on food 
security). This is why it is called hexagon trade 
policy model.  The food security situation can be 
balanced through food-sufficiency (influenced by 
the domestic policies and market conditions) and 
reliance (influenced by global, regional policies, 
and market conditions). Agricultural production 
is not possible without land, labor, capital, and 
entrepreneur as shown in the model. Domestic 
policies or reforms should be geared towards 
productivity of these factors of production. 
Indeed, there is no one single solution to the 
problems of food security in short and long run. 
A developing country like Kenya and Philippines 
will have to employ various options which do 
not sacrifice environmental sustainability.  Trade 
liberalisation has made it easier and cheaper to 
import food and non-food products since early 
1980s.
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