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Abstract 

Background: This paper concerns the role of crop diversification in improving household food security in central 
Malawi. In this country, the agricultural sector is dominated by smallholder farming and rain-fed food production 
systems that are facing increasing challenges from land degradation and declining soil fertility. Maize is the staple 
food crop, and as such, the majority of farmers grow it regardless of land suitability. This has led to what scientists 
have labeled as “maize poverty trap.” In the event of prolonged drought, maize fails thus leaving farmers food inse-
cure. However, research in Sub-Saharan Africa has shown that crop diversification provides smallholder farmers with 
a diversity of diet, improves their income, and nutrition security. Due to increased cases of malnutrition and food 
insecurity, in the wake of climate change, government of Malawi has in the past few years intensified extension efforts 
for crop diversification.

Methods: The study is based on a sample of 271 randomly selected smallholder farming households from central 
Malawi. It investigates the influence of crop diversification and other household socioeconomic characteristics on the 
household Food Consumption Score and Household Food Insecurity Access Score. In our analysis, we rely heavily on 
a combination of ordinary least squares techniques and some descriptive statistics.

Results: Our results show that crop diversification, cattle ownership, access to credit and attaining of education 
have a positive and significant effect on the household Food Consumption Score. Precisely, crop diversification, cattle 
ownership and access to credit are all significant at 5% level, while education is significant at 10%. In addition, crop 
diversification and attaining of formal education by household head were found to have a negative and significant 
effect on Household Food Insecurity Access Score and were all significant at 1% level.

Conclusion and policy recommendation: Based on our study findings, we conclude that crop diversification is one 
viable option in smallholder farming that can ensure establishment of resilient agricultural systems that can contrib-
ute significantly to household food security. In terms of policy, the results imply that the current efforts by govern-
ment of Malawi to intensify promotion of crop diversification should remain a priority policy direction due to the 
continued malnutrition and food insecurity threat. This is particularly so in this era of climate variability that poses an 
extra burden to farmers.
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Background
Introduction
Malawi is largely an agricultural country. An estimated 
84% of Malawians live in rural areas where about eleven 
million people (which is approximately 65% of the popu-
lation) are engaged in smallholder subsistence farming. 
Agriculture contributes significantly to the economy. 
It accounts for more than 33% of gross domestic prod-
uct (GDP), 90% of exports, over 80% of employment and 
approximately 65% of raw materials to the manufactur-
ing industry [1]. Furthermore, over 75% of the food con-
sumed in the country is produced by small-scale farmers 
[1, 2]. This stresses the importance of smallholder farm-
ers and agriculture itself in general in Malawi. Although 
agriculture is the most important sector of the economy 
in Malawi in terms of contribution to livelihoods, GDP, 
employment creation and export earnings, the coun-
try is still on the list of the world’s poorest countries [3]. 
According to the UNDP [4] human development report, 
about 74% of the population in Malawi still lives below 
the income poverty line of US$ 1.25 a day and 90% below 
the US$2 a day threshold.

Malawi faces a lot of challenges including that of attain-
ing food security which is one of the objectives of the 
Agriculture Sector Wide Approach (ASWAP) of 2011 [1]. 
Most of the challenges, however, are caused by climate 
change (droughts, floods), declining soil fertility, poor 
agricultural policies and bad macroeconomic environ-
ment. Due to these challenges, smallholder farmers in 
Malawi are poverty stricken. These challenges affect indi-
vidual farmers and they put the household food security 
status at risk. Moreover, farmers are more vulnerable to 
the overall effects of climate change since they have lim-
ited resources to invest in expensive coping strategies [5, 
6].

Consequently, this risk encourages smallholder farmers 
to diversify in crop production in order to stabilize their 
food stocks and incomes. Crop diversification is based on 
cultivating more than one variety of crops belonging to 
the same or different species in a given area. Crop diver-
sification is one way of developing a resilient agricultural 
system, especially where communities depend largely on 
agricultural products (food and fodder) for their liveli-
hoods [7, 8]. Crop diversification is also one of the most 
ecologically, feasible, cost-effective and rational ways of 
reducing uncertainties in agriculture, especially among 
small-scale farmers. In addition, crop diversification 
brings about higher and spatial temporal biodiversity on 
the farm and increases resilience, i.e., the ability of an 
ecosystem to return to its original productive state after 
being disturbed [7]. According to Di Falco and Chavas 
[9], cultivating several crop species can also help small-
holder farmers to manage price and production risks. In 

moisture-stressed, ecologically fragile agriculture sys-
tems crop diversification can also be a viable strategy to 
increase farm-level crop productivity [9]. All these ben-
efits of diversification contribute to improved yield for 
the smallholder farmer which will translate to more and 
a variety of food for consumption and marketable sur-
pluses from production.

Although crop diversification can be a viable option in 
reducing the risks associated with food insecurity, low 
incomes from agricultural production and nutrition inse-
curity among other challenges, only limited research on 
this subject has been conducted in Malawi to date. How-
ever, there is renewed global interest in crop diversifica-
tion, mainly ascribed to the present rising concerns about 
loss of biodiversity, environmental and human health [7]. 
This therefore calls for scientific expertise in carrying out 
research of the various aspects of crop diversification that 
could provide alternative and more viable tactics for crop 
production. However, efforts to promote crop diversifi-
cation in Malawi are evident from the past and recently. 
A recent, sound example is the Agricultural Sector Wide 
Approach (ASWAP) of 2011 which targeted vertical and 
horizontal crop diversification among other strategies to 
improve productivity, income, food, and nutrition secu-
rity in Malawi. Non-governmental organizations (NGOs) 
and research organizations have been promoting crop 
diversifications directly and indirectly for the same rea-
sons as well in Malawi. Examples include the Interna-
tional Food Policy Research Institute (IFPRI), Food and 
Agriculture Organization of the United Nations, United 
Nations Development Program, Irish Aid, and many 
other institutions. Most of these institutions contributed 
to the crafting of the ASWAP and funding it.

This work examines the role of crop diversification in 
improving food security. It specifically examines the role 
of crop diversification intensity in smallholder farming 
in Malawi on food consumption (volume and diversity) 
and food insecurity coping strategies severity. The study 
tests the hypothesis that crop diversification has no sig-
nificant influence on the household Food Consumption 
Score (FCS) and Household Food Insecurity Access Score 
(HFIAS). To the best of our knowledge, there is no study 
that has examined the effects of crop diversification in 
smallholder farming in central Malawi, especially tar-
geting food consumption and severity of food insecurity 
coping strategies. This study makes an important addi-
tion to the literature on the influence of crop diversifica-
tion efforts in smallholder farming in Malawi in terms of 
household food security.

The rest of the paper is organized as follows: Upcoming 
subsection gives the literature on the role of crop diver-
sification in improving household food security. The sec-
ond section outlines the research methodology adopted 
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by this study. Third section presents the results and dis-
cussions, and the fourth section presents the study con-
clusions and policy recommendations.

Role of crop diversification in improving yield stability, 
nutrition diversity and hence food security
Yield stability is one fundamental component targeted 
by smallholder farmers. Most of the smallholder farmers 
rely on seasonal yields for food and economic returns. 
Thus, the implication of fluctuating and/or poor yields 
can be very profound since it means less food for the 
family and less income for other household basic needs. 
Yield stability is an important step toward attaining 
household food security. To be food secure, a house-
hold must have access to adequate food at all times. 
The household should not risk losing access to food as 
a consequence of sudden shocks, e.g., economic or cli-
matic crisis. If smallholder farmers invest in crop diver-
sification, this will help them cushion the problem of 
food insecurity due to the most likely increase in yields, 
as reported by several previous studies (such as [8, 10]), 
and bring the yield stability and insurance effect [7] since 
if one crop fails they can still depend on the other crop. 
Smithson and Lenné [11] reviewed a total of 100 studies 
of intra-specific crop mixtures in smallholder farming 
(mostly grains and legumes) and concluded that yields 
were often slightly higher compared to pure stands of 
component cultivars. Moreover, increasing crop diver-
sity by intercropping tobacco, maize, sugarcane, potato, 
wheat, and broad bean was reported to increase yields 
for the same season between 33.2 and 84.7% for some 
combinations [5]. In addition, a meta-analysis study on 
cereal mixtures by Kiær et al. [12] reported an increase 
in grain yields of cereals. Thus, with increasing pressures 
from climate change and other problems constraining 
smallholder farmers, strategies need to be developed to 
make our food and farming systems more resilient to the 
devastating challenges.

The combination of various crops in agro-ecosystems 
in smallholder farming not only permits more efficient 
utilization of agro ecological processes, but also pro-
vides diversity of human diet and/or improves house-
hold income, nutrition, and security. Improving income 
further improves the purchasing power of the household 
thereby allowing purchase of other food products. Thus, 
crop production diversification and consumption hab-
its should include a broader range of crop plant species, 
in particular those identified currently as underutilized 
and/or scarce in household food diets ceteris paribus. 
Crop diversification can as a result contribute signifi-
cantly to livelihoods, improved health and nutrition, 
household food security, climate resilience, and ecologi-
cal sustainability.

Methods
The study aims to attribute food security outcomes of 
farmers to crop diversification particularly extent of 
diversification. The study is based on an extract of 271 
households interviewed during a baseline survey in 
Malawi in 2011. The data were collected through ques-
tionnaire survey from a stratified random sample of 
farmers in central Malawi. This section briefly describes 
sampling methods used to measure food security, crop 
diversification, and the econometric approaches used 
to establish causality between food security and crop 
diversification.

Sampling and data collection
This study uses cross-sectional household data from the 
baseline survey collected through structured interviews 
under the auspices of ‘‘Increasing smallholder farm pro-
ductivity, income, and health through widespread adop-
tion of Integrated Soil Fertility Management (ISFM) in 
the Great Lakes Region and Southern Africa” project—a 
case study of Malawi. A total of four districts (Lilongwe, 
Salima, Dowa and Mchinji) from central Malawi were 
included in gathering this data. The study population was 
composed of inhabitants in the communities that were 
selected for the project. In Lilongwe and Salima districts, 
these included Extension Planning Areas (EPAs) under 
the Ministry of Agriculture, Irrigation and Food Security, 
in Dowa these included Area Development Programs 
(ADPs) under World Vision, and in one part of Lilongwe 
and one part of Mchinji these included Farmer Associa-
tions under National Association of Smallholder farmers 
of Malawi (NASFAM). Since this was a household level 
and community survey, the selected participants for the 
survey were households. Simple random sampling tech-
nique was used to select villages from lists obtained from 
resident district agricultural development officers. Within 
selected villages interviewed, households were randomly 
chosen from households lists provided by representa-
tive extension personnel using simple random sampling 
techniques as well. A total of 599 households were then 
selected for the survey. However, some households were 
dropped during data cleaning prior to analysis as they did 
not have sufficient data thereby reducing the sample to 
271 households. Data collection for this study was done 
in December 2011 through face-to-face administration 
of questionnaires. Data collection involved a household 
survey using a questionnaire with structured and semi-
structured questions. The survey collected information 
on household demographics, socioeconomic characteris-
tics, crop production and marketing, crop diversification, 
crop management, input use, food consumption, food 
insecurity coping strategies, and other farm- and farmer-
specific characteristics.



Page 4 of 10Mango et al. Agric & Food Secur  (2018) 7:7 

Measuring food security
According to the FAO [13] and Coates et  al. [14], food 
security is a state in which all people at all times have 
both physical and economic access to sufficient safe and 
nutritious food to meet their dietary needs and food pref-
erences for a healthy and active life. Households are food 
insecure when they have uncertain or limited access to 
food through socially acceptable channels—a problem 
affecting many households worldwide, Malawi included. 
In this paper, we use FCS as a measure of household food 
security in the study sites.

Food Consumption Score (FCS)
To estimate food security, the study employed FCS 
approach and computed in accordance with guide-
lines provide by EFSA [15]. FCS was measured based on 
dietary diversity, food frequency, and the relative nutri-
tional importance of nine different food groups. The FCS 
is designed to reflect the quantity and quality of people’s 
diet at household level. A composite score is derived from 
a weighted sum based on the food type and frequency of 
consumption during a 7-day period. Precisely, dietary 
recalls questions were used to collect information on the 
consumption of selected food groups common in Malawi. 
The interviewees were asked about frequency of consump-
tion over a recall period of past 7 days. FCS was calculated 
using the formula proposed by EFSA [15]. In the formula, 
FCS is derived by multiplying the weight for each food 
group/type by the frequency (number of days) these food 
groups/types were consumed; the values for all food types 
consumed during the 7 days recall period were summed up 
to give the FCS. The formula can be expressed as follows:

where FCS  =  Food Consumption Score, f  =  frequency 
of food consumption (number of days for which each 
food group was consumed during the past 7  days), and 
a  =  weighted value representing nutritional value of 
selected food groups [15]. Food groups were assigned 
different weights reflecting their nutritional density. The 
FCS has thresholds consumption categories of poor 
food consumption (0–21), borderline food consump-
tion (21  <  FCS  ≤  35), and acceptable food consump-
tion (FCS > 35) [15]. The FCS was adopted as it provides 
a more accurate measure of the quality of the household 
diet. Moreover, it accounts for the nutritional value of food 
in addition to the number of different types of food con-
sumed. However, the FCS bears some weaknesses, mainly 

(1)

FCS = a× f (cereal and or tubers)+ a

× f (pulse)+ a× f (milk)+ a

× f (fruit)+ a× f (meat and or fish)

+ a× f
(

sugar
)

+ a× f
(

vegetables
)

+ a× f (oil)+ a× f (condiments)

because the measure does not consider foods consumed 
outside the household and it does not provide any infor-
mation of intra-household food distribution. To some 
extent, the 7-day recall makes it impossible to consider 
quantity of food eaten. Despite its weaknesses, FCS is still 
considered one of the very useful measures of household 
food security.

Household Food Insecurity Access Score (HFIAS)
The HFIAS is a continuous measure of the degree of food 
insecurity (access) in the household in the past 30  days. 
According to Deitchler et  al. [16], the HFIAS reflects the 
three universal domains of household food insecurity that 
is anxiety about household food insecurity, insufficient 
quality and insufficient quantity of food supplies. This 
indicator captures the household’s perception about their 
diet regardless of its nutritional composition [17, 18]. This 
food insecurity measure focuses on consumption-related 
strategies and captures the household’s behavioral and psy-
chological responses to food insecurity or perceived food 
insecurity. The HFIAS is based on the assumption that 
households’ experiences of food insecurity cause predicta-
ble reactions and responses that can be captured and quan-
tified through a survey and then summarized into a score.

During the survey, the respondents were asked nine 
occurrence questions that consist of a generally increas-
ing level of food insecurity. The occurrence questions 
can be summarized as follows: (Q1a) worrying about 
food adequacy; (Q2a) eating the kinds of less preferred 
foods; (Q3a) eating limited variety; (Q4a) inability to 
eat less preferred foods; (Q5a) eating smaller meal than 
needed; (Q6a) eating fewer meals in a day; (Q7a) failing 
to get food of any kind; (Q8a) sleeping at night hungry; 
and (Q9a) going the whole day or night without eat-
ing anything. Specifically, the respondents were asked 
whether a specific condition (Q1a–Q9a) associated with 
the experience of food insecurity ever occurred during 
the past 30  days. Respondents were asked to either say 
yes = 1 if event occurred or no = 0 if the event did not 
occur. Each severity question is followed by a frequency-
of-occurrence question, which asks how often a reported 
condition occurred during the previous 4  weeks. There 
are three response options representing a range of fre-
quencies (1  =  rarely, 2  =  sometimes, and 3  =  often). 
The minimum HFIAS is zero and occurs when a house-
hold responds ‘no’ to all questions on the household food 
insecurity access scale. Alternatively, 27 is the maximum 
HFIAS and is obtained by summing up of all frequencies 
on the frequency-of-occurrence questions when a house-
hold responds yes to occurrence question and ‘often’ as 
frequency of occurrence to the nine frequency-of-occur-
rence questions. Following the guidelines by Coates et al. 
[19], the HFIAS is computed as follows:
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HFIAS (0–27)  =  summation of the frequency-of-
occurrence during the past 30  days for the nine food 
insecurity-related conditions

At a household level, a high HFIAS shows that a house-
hold is very food insecure, while a low score shows that a 
household is less food insecure.

Measuring crop diversification
In order to measure crop diversification for the particular 
crops of interest, we employed the Crop Diversification 
Index (CDI). The CDI is an index of concentration and 
has a direct relationship with diversification such that 
a zero value indicates specialization and a value greater 
than zero signifies crop diversification. With the CDI 
index, it was then easy to identify those farmers that are 
practicing crop diversification and those not practicing 
diversification. The CDI is obtained by subtracting the 
Herfindahl index (HI) from one (1-HI). Precisely, the CDI 
is calculated as follows:

where, Si = proportion of ith crop; Ai =  area under ith 
crop; 

∑n
i=1 Ai = total cropped area; and i = 1, 2, 3, 4,…, n 

(number of crops)

In this study, we used nine crops common in smallholder 
farming in central Malawi to calculate the index. The nine 
crops included cereals (maize, barley, and rice), pulses 
(groundnuts, cowpea, soybean, and common bean), root 
and tubers (sweet potatoes) and vegetables. On vegetables, 
the household considered vegetable growers were the ones 
growing at least one vegetable crop per season.

Measuring influence of crop diversification on food 
security
To ascertain causality between crop diversification and 
food security outcomes, the study adopts an ordinary 
least squares (OLS) regression. Since we have CDI (a 
continuous variable and food security outcomes FCS and 
HFIAS as dependent variables (all continuous variables), 

(2)

HFIAS (0− 27) = Q1a ∗ F1+ Q2a ∗ F2+ Q3a ∗ F3

+ Q4a ∗ F4 + Q5a ∗ F5+Q6a ∗ F6

+ Q7a ∗ F7+ Q8a ∗ F8+ Q9a ∗ F9

(3)Si =
Ai

∑n
i=1 Ai

(4)But HI =

n
∑

i=1

S2i

(5)Therefore CDI becomes 1−

n
∑

i=1

S2i = 1−HI

we decided to use OLS regression. According to Isik-
Dikmelik [20], it is very sound and correct to use OLS to 
ascertain influence of a continuous variable on another 
continuous variable like in our case. The OLS model is 
specified as

where, Yi = household food security outcome (either FCS 
or HFIAS), Xi1 = crop diversification, Xi2 = cattle owner-
ship (1 = yes; 0 = no), Xi3 = household size, Xi4 = access 
to credit (1 = yes; 0 = no), Xi5 = education of household 
head (1  =  at least primary education; 0  =  otherwise), 
Xi6 =  age of household head and Xi7 =  ownership of a 
grain storage facility, α0 =  intercept, α1 to α7 are coeffi-
cients, and e is the error term. Table 1 shows the descrip-
tion of variables used in our analysis.

The linear, double-log, and semi-log functional forms 
were tried, and the best model was chosen based on 
the R2 value, F-value, sign and statistical significance of 
the variables. The semi-log model was the one chosen 
because of a superior R2 value, F-value, sign and statisti-
cal significance of the variables. This implies that all the 
dependent variables were used in log form.

Results and discussion
Descriptive statistics
The descriptive statistics of variables used in our analysis 
are shown in Table 2. The statistics are based on a sample 
of 271 farming households from central Malawi.

Food Consumption Score (FCS) and Household Food 
Insecurity Access Score (HFIAS)
Statistics show that household FCS on average was at 
37.01 indicating borderline food consumption. Minimum 
and maximum FCS was found to be 14 and 87.5, respec-
tively. The distribution of households based on the FCS is 
shown in Fig. 1.

(6)Yi = α0 + α1Xi1 + · · · + α7Xi7 + e

Table 1 Description of variables used

Variable Description

FCS Household’s Food Consumption Score

HFIAS Household Food Insecurity Access Score

CDIIndex Crop Diversification Index (0 ≤ CDI ≤ 1)

Cattle Cattle ownership (1 = yes; 0 = no)

Hsize Size of the household

Credit Access to credit (1 = yes; 0 = no)

Educ_hh Education level of household head 
(1 = at least primary education; 
0 = otherwise)

Agehh Age of household head (in years)

Storagefacility Ownership of a grain storage facility 
(1 = yes; 0 = no)
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Based on FCS, the distribution shows that the major-
ity of the household (53.1%) are food secure, 25.1% have 
borderline food consumption, and only 21.8% have poor 
food consumption. In terms of HFIAS, results show that 
22.9% of the households are food secure, 70.5% are mild 
to moderate food insecure, and only 6.6% are severely 
food insecure. Distribution of households based on the 
HFIAS is shown in Fig. 2.

The two measures of food security portray almost a 
similar trend. The two measures show that at least 75% of 
the households are moderate to food secure. In trying to 
relate the two measures of food security, FCS and HFIAS, 
to crop diversification we found that proportions of crop 
diversification are higher among borderline food secure 
to food secure households. However, we found no sig-
nificant differences in average CDI index by food security 
category. One notable thing is that average indices by food 
security status category (both FCS and HFIAS) are above 
50% indicating high crop diversification intensity. Table 3 
shows the average indices per food security category.

Crop Diversification Index and other socioeconomic 
characteristics
In terms of diversification, statistics of the CDI show that 
average within the sample of households is 0.61 with a 
standard deviation of 0.16. The result implies high crop 
diversification intensity of the sampled households in 
central Malawi. In terms of cattle ownership, the sampled 
households had a very poor ratio of cattle ownership. On 
average, only 10% of the households owned cattle at the 
time of the survey. Household sizes at the time of the sur-
vey were found to be moderate, about six family members 
per household. The minimum household size recorded 
was 1 and maximum of 13 members. Credit access from 
government and or non-governmental institutions was 
not common in the group of smallholder farmers sam-
pled in central Malawi. Only 30% of the respondents 
had accessed credit for use in agricultural production-
related activities either from government and/or non-
governmental institutions at the time of the survey. The 
result implies that credit access for financing agricultural 

Table 2 Summary statistics of variables used for analysis

Given in parenthesis are frequencies corresponding to average mean proportions of all dummy variables, i.e., mean proportion for cattle ownership 0.10 corresponds 
to 27 out of 271 farmers who owns cattle in the sample

Variable Variable description Mean SD Min Max

FCS Food Consumption Score of the household 37.01 15.78 14 87.5

HFIAS Household Food Insecurity Access Score 8.18 5.63 0 27

CDIIndex Crop Diversification Index (0 ≤ CDI ≤ 1) 0.61 0.16 0 1

Cattle Dummy variable for cattle ownership (1 = yes; 0 = no) 0.10 (27) 0.30 0 1

Hsize Family size 5.95 2.28 1 13

Credit Dummy for access to credit (1 = yes; 0 = no) 0.30 (81) 0.46 0 1

Educ_hh Dummy variable for attaining at least primary education (1 = yes; 0 = no) for the household head 0.86 (233) 0.06 0 1

Agehh Age of household head in years 43.60 12.56 20 78

Storagefacility Dummy variable for ownership of a grain storage facility (1 = yes; 0 = no) 0.99 (268) 0.09 0 1

21.8

25.1

53.1

0 10 20 30 40 50 60

Poor food consumption
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Food Consumption Score (FCS)

Fig. 1 Distribution of households in central Malawi based on Food Consumption Score
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activities is still very limited in central Malawi. Educa-
tion wise, about 86% of household heads had attained 
at least primary education at the time of the survey. The 
result implies that the level of education in the study area 
is good which makes extension messages and any other 
production- and marketing-related information from 
various sources easily understood by the smallholder 
farmers. In addition, the group of farmers was found not 
to be very old with an average age of 43.6  years. Mini-
mum and maximum age for the group was found to be 20 
and 78, respectively. Another characteristic researched 
on was whether the households own or rent a grain stor-
age facility. Results show that about 99% of the sampled 
smallholders had access to a grain storage facility at the 
time of the survey.

Influence of crop diversification on household food 
security
The ordinary least squares (OLS) regression as men-
tioned earlier under research methods is used to analyze 
the effect of diversification on two household welfare 
indicators, FCS and HFIAS. The results are shown in 

Table  4. The F-statistics for the two models are both 
significant at 1%, implying that the variables included 
in the OLS models are jointly significant in influenc-
ing the respective dependent variables HFIAS and FCS. 
The value of R2 for the FCS and HFIAS model is 19.4 and 
20%, respectively. This means that 19.4% of the variation 
in FCS and 20% of the variation in HFIAS are explained 
by the variables included in the two respective models.

Results show that CDI, cattle ownership, access to 
credit, education, positively influence FCS, while CDI 
and education have a negative influence on HFIAS.

Crop diversification
Crop diversification as measured by the index was found 
to have a positive influence on FCS and a negative influ-
ence on HFIAS. The coefficient of CDI is significant at 
5% and shows a positive influence on household FCS. 
Households with higher crop diversification intensities 
are more likely to have diversity in terms of food crops 
that can be consumed within the household thus justify-
ing the positive relationship. This implies crop diversifi-
cation improves food consumption in central Malawi. On 
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food secure
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Fig. 2 Distribution of households in central Malawi based on Household Food Insecurity Access Score (HFIAS)

Table 3 Food security status of households and intensity of crop diversification

Food security/insecurity indicator % of households in category Average CDI index by category

FCS

 Poor FCS 21.77 0.6

 Borderline FCS 25.09 0.61

 Acceptable FCS 53.14 0.54

HFIAS

 Food secure 22.9 0.58

 Mild to moderate food insecure 70.5 0.58

 Severely food insecure 6.6 0.55
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the other hand, the coefficient of CDI is significant at 1% 
and shows a negative influence on HFIAS. This means 
that household with higher crop diversification intensi-
ties is less food insecure as compared to those with rela-
tively lower crop diversification intensities. The result 
implies that crop diversification reduces the severity of 
food insecurity in central Malawi. Households which 
have relatively higher number of crop species grown per 
season are less likely to adopt more desperate food inse-
curity coping strategies. Therefore, farmers who intensify 
crop diversification are better off than their counterparts 
as diversification is positively related to food consump-
tion and negatively related to food insecurity mainly due 
to the benefits of crop diversification to include, raising 
farm productivity, income, and reducing production and 
price risks. Similar studies have found crop diversifica-
tion to impact positively on food security of the house-
hold [5, 7, 8]. More so, the merits of crop diversification 
in improving food security can manifest through better 
management of price and production risk [21]. This is 
possible since growing more than one crop species in a 
single season gives the farmer options which can ensure 
him/her manage price and production risks better as 
compared to less diversified farming enterprises.

Considering that Malawi has a variable climate, crop 
diversification helps farmers insure against disasters 
such as floods and drought. Statistics report more than 
40 weather-related disasters that occurred in Malawi 
between 1970 and 2006, including about 16 droughts and 
flood events [22]. These present serious problems to the 
smallholder farmer in Malawi since he/she can find diffi-
culties in adopting modern coping strategies to the prob-
lem of crop diversification. Furthermore, if smallholder 

farmers continue to increase acreage of the traditional 
maize and tobacco at the expense of more drought- and 
flood-tolerant crops (such as cassava, sweet potato, 
pigeon peas and other crops) could exacerbate the 
impact of drought and floods on food security [23]. This 
therefore justifies the positive influence of crop diversifi-
cation on FCS and negative influence on HFIAS. Further 
crop diversification helps farmers exit maize poverty trap 
in case of adverse weather conditions that do not allow 
maize to reach maturity stage.

Cattle ownership
Cattle ownership in central Malawi was found to influ-
ence the FCS. The coefficient of cattle ownership is sig-
nificant at 5% and positively related to food consumption. 
Ownership of cattle is important in improving household 
food consumption in several ways. The results show that 
households that own cattle have higher FCSs than those 
that do not own cattle. First, cattle ownership signifies 
wealth and in this respect wealthier households have a 
better purchasing power of a variety of food stuffs unlike 
poorer households. Secondly, cattle play a vital role as a 
productivity enhancing input in farming activities as they 
can provide draft power and farmyard manure. Thirdly 
cattle also serve as a source of food for the household by 
producing milk and meat. Cattle ownership is therefore 
very important in improving food consumption in cen-
tral Malawi. To support this finding, Bogale and Shimelis 
[24], found that cattle are an important factor that con-
tributes to food security mainly because: livestock con-
tributes to draft power, subsistence household needs, 
income and nutritional requirements.

Education
Education of the household head was found to influence 
both the FCS and HFIAS. The sample of smallholder 
farmers had 86% of smallholder with at least primary 
education. The coefficient of education is positively 
related to FCS and is significant at 5%. The coefficient of 
education is also negatively related to HFIAS and signifi-
cant at 1%. These results indicate that households whose 
heads attained at least primary education have better 
food security status through better food consumption 
and their food insecurity status will be less severe com-
pared to those households whose heads never attained 
school. This is not surprising because educated house-
hold heads are more likely to understand extension mes-
sages and manage crop diversification efficiently and 
hence improve their welfare. In addition, education can 
effectively improve prospects of the farming households 
to diversify their livelihoods through participation in 
off-farm formal employment activities. Moreover, edu-
cation influences access to and use of information. It 

Table 4 OLS regression of the welfare effects of crop diver-
sification

*Significant at 10%; ** significant at 5%; ***significant at 1%

Variables FCS HFIAS

Coef. P > t Coef. P > t

CDIIndex 0.400 0.047** − 1.028 0.005***

Cattle 0.270 0.011** − 0.182 0.370

Hsize − 0.010 0.460 0.008 0.726

Credit 0.166 0.012** − 0.006 0.960

Educ_hh 0.095 0.089* − 0.344 0.001***

Agehh 0.001 0.744 − 0.005 0.324

Storagefacility 0.053 0.872 − 0.660 0.260

_cons 1.111 0.004*** 3.664 0.000***

R2 19.4% 20%

Adjusted R2 17% 17%

F 3.33*** 2.95***

N 271 271
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develops the capacity of farmers to enhance food secu-
rity. Makombe et al. [25] and Idrisa et al. [26] noted that 
household head education’s level has a positive effect on 
food security. That is, learned households are more likely 
to receive information and use it to make informed deci-
sions compared to the less learned ones. Such households 
are assumed to have better management techniques that 
can ensure all-year-round supply of diversified and pre-
ferred food.

Access to credit
Access to credit was found to influence the household 
FCS. The coefficient of credit is significant at 5% level 
and positively related to the FCS. The result indicates 
that households that have access to credit had higher 
FCS compared to those that did not have credit access. 
This may be because households that had access to credit 
had additional capital available for the farmers to invest 
in agriculture including crop diversification and could 
also obtain more income generated by the farming enter-
prise which could be channeled to improve household 
consumption. In another sense, access to credit can also 
improve crop diversification activities through improved 
access to productivity enhancing inputs such as seed and 
fertilizers. Successful crop diversification improves food 
diversity and income, which therefore improves food 
security within the household. According to Akaakohol 
and Aye [27], households with access to credit are more 
likely to have capital to invest in on-farm and off-farm 
activities which generates more income for the house-
hold which is then used to improve food consumption 
patterns.

Conclusions and policy recommendations
This study has examined the influence of crop diversi-
fication on household food security in central Malawi. 
The study used two measures of household food secu-
rity, the FCS and the HFIAS. The OLS results show that 
crop diversification is positively correlated with the FCS 
and negatively correlated with the HFIAS. This means 
that households with higher crop diversification inten-
sities are more likely to have a diverse diet and they are 
also less likely to adopt desperate food insecurity cop-
ing strategies. Farming households with more than one 
crop grown tend to be more secure in terms of food 
supplies and income and hence are able to cater for the 
food requirement of their households. Crop diversifica-
tion hence improves food security through improving 
food stocks in terms of quantity and variety and also in 
improving income through sale of crop produced from a 
variety of grown crop species which then is used to fur-
ther improve consumption patterns.

Furthermore, cattle ownership and access to credit 
have positive significant influence on household FCS, 
while education of the household head positively influ-
ences FCS and negatively influences the HFIAS. The 
results suggest that education of the household head, 
access to credit, and cattle ownership are crucial factors 
for food security in central Malawi. We therefore con-
clude that crop diversification among other factors is a 
viable option in building resilient and affordable agricul-
tural systems in smallholder farming that can contribute 
significantly to livelihoods, improved health and nutri-
tion, household food security, and ecological sustainabil-
ity. This is mainly because crop diversification improves 
food availability for the household and also income 
which translates to improved food consumption through 
food purchases. Crop diversification benefits the farmer 
mainly in the sense that cultivating several crop species 
helps to manage both price and production risks, which 
in the end ensures more food options for the household 
and income through market participation from the sur-
pluses. Moreover, crop diversification also benefits the 
smallholder farmer as it can improve farm-level crop 
productivity.

In terms of policy, results suggest that the government 
of Malawi need to intensify promotion of crop diversi-
fication in smallholder farming, especially to those cur-
rently less diversified to improve the food security status 
of the rural people. Moreover, policies to ensure small-
holder farming households’ access to credit, education, 
and draft power are also recommended. For instance, 
the government in collaboration with the microfinance 
organizations can work possibility for offering small 
loans with low interest rates without collateral to small-
holder farmers. The loans can be granted on productivity 
basis to ensure loan repayment by the farmers.

Abbreviations
ADP: Area Development Program; ASWAP: Agricultural Sector Wide Approach; 
CDI: Crop Diversification Index; CIAT: International Centre for Tropical Agricul-
ture; EFSA: Emergency Food Security Assessment; EPA: Extension Planning 
Areas; FCS: Food Consumption Score; GDP: Gross domestic product; HFIAS: 
Household Food Insecurity Access Score; HI: Herfindahl index; IFAD: Inter-
national Fund for Agricultural Development; MoAFS: Ministry of Agriculture 
and Food Security; NASFAM: National Association of Smallholder farmers of 
Malawi; NGOs: Non-governmental organizations; OLS: Ordinary least squares; 
UNDP: United Nations Development Programs.

Authors’ contributions
NM is the principal researcher who conceived and designed the study, took 
part in designing the questionnaire, participated in the writing of the paper, 
and wrote the final manuscript. CM did data entry and analysis, and prepared 
and drafted the manuscript. LM led the designing of the questionnaire, and 
writing and reviewing the final manuscript. MS participated in the designing 
of the questionnaire, led the preliminary surveys, interview schedule design, 
pretesting, and data collection. All authors read and approved the final 
manuscript.



Page 10 of 10Mango et al. Agric & Food Secur  (2018) 7:7 

Author details
1 International Centre for Tropical Agriculture (CIAT), P.O. Box MP 228, Mt. Pleas-
ant, Harare, Zimbabwe. 2 Department of Applied Economics, Lilongwe Univer-
sity of Agriculture and Natural Resources, Bunda College Campus, P.O. Box 219, 
Lilongwe, Malawi. 3 International Centre for Tropical Agriculture (CIAT), c/o 
Chitedze Agricultural Research Station, P.O. Box 158, Lilongwe, Malawi. 

Acknowledgements
The researchers acknowledge the International Centre for Tropical Agriculture 
(CIAT) that commissioned this study, enumerators from, Lilongwe University 
of Agriculture and Natural Resources, Malawi Ministry of Agriculture, Irrigation 
and Food Security, and World Vision in Malawi. They also thank all reviewers for 
their comments and suggestions on earlier drafts of this article. Special thanks 
to Ms Janine Thorne for editing the paper.

Competing interests
The authors declare that they have no competing interests.

Availability of supporting data
Data for this study can be obtained from CIAT Dataverse. Repository URL 
https://dataverse.harvard.edu/dataverse/CIAT.

Consent for publication
The authors give consent to the Journal of Agriculture and Food Security to 
publish and distribute this paper under the terms of the Creative Commons 
Attribution 4.0 International License (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and reproduction in any 
medium, provided you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons license, and indicate if 
changes were made.

Ethical approval and consent to participate
The study was approved by the International Centre for Tropical Agriculture in 
collaboration with its partners, Lilongwe University of Agriculture and Natural 
Resources, Ministry of Agriculture, Irrigation and Food Security and World 
Vision in Malawi and considered exempt. Informed consent was obtained 
from all the participants. The authors have all the ethical approval and consent 
to take and participate in research paper writing and submission to any rel-
evant journal from our organizations where we are working and posted.

Funding
This research was supported by funding from the International Fund for Agri-
cultural Development (IFAD) to whom the authors express immense gratitude.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 3 June 2017   Accepted: 10 January 2018

References
 1. MoAFS. The 2010/2011 farm inputs subsidy programme implementation 

guidelines. Lilongwe: Ministry of Agriculture and Food Security Govern-
ment of Malawi; 2011.

 2. Chibwana C, Fisher M, Shively G. Land allocation effects of agricultural 
input subsidies in Malawi. Lilongwe: International Food Policy Research 
Institute; 2010.

 3. IFAD. Rural poverty in Malawi. Lilongwe: International Fund for Agricul-
tural Development (IFAD); 2007.

 4. UNDP. Human development report Malawi. Lilongwe: United Nations 
Development Programme (UNDP); 2009.

 5. Lin BB. Resilience in agriculture through crop diversification: adaptive 
management for environmental change. Bioscience. 2011;61(3):183–93. 
https://doi.org/10.1525/bio.2011.61.3.4.

 6. Makate C, Makate M, Mango N. Smallholder farmers’ perceptions on 
climate change and the use of sustainable agricultural practices in the 

Chinyanja Triangle, Southern Africa. Soc Sci. 2017;6(1):30. https://doi.
org/10.3390/socsci6010030.

 7. Njeru EM. Crop diversification: a potential strategy to mitigate food 
insecurity by smallholders in sub-Saharan Africa. J Agric Food Syst Com-
munity Dev. 2013;3(4):63–9. https://doi.org/10.5304/jafscd.2013.034.006.

 8. Makate C, Wang R, Makate M, Mango N. Crop diversification and liveli-
hoods of smallholder farmers in Zimbabwe: adaptive management 
for environmental change. SpringerPlus. 2016;5(1):1–18. https://doi.
org/10.1186/s40064-016-2802-4.

 9. Di Falco S, Chavas JP. On crop biodiversity, risk exposure and food security 
in the highlands of Ethiopia. Am J Agric Econ. 2009;91(3):599–613. 
https://doi.org/10.1111/j.1467-8276.2009.01265.x.

 10. Cowger C, Weisz R. Winter wheat blends (mixtures) produce a yield 
advantage in North Carolina. Agron J. 2008;100:169–77. https://doi.
org/10.2134/agronj2007.0128.

 11. Smithson JB, Lenné JM. Varietal mixtures: a viable strategy for sus-
tainable productivity in subsistence agriculture. Ann Appl Biol. 
1996;128(1):127–58.

 12. Kiær LP, Skovgaard IM, Østergård H. Grain yield increase in cereal variety 
mixtures: a meta-analysis of field trials. Field Crops Res. 2009;114(3):361–
73. https://doi.org/10.1016/j.fcr.2009.09.006.

 13. FAO (Food and Agriculture Organization): Declaration on world food 
security. World Food Summit. Rome: FAO; 1996.

 14. Coates J, Swindale A, Bilinsky P. Household Food Insecurity Access Scale 
(HFIAS) for measurement of household food access: indicator guide. Ver-
sion 3. Washington, DC: Food and Nutrition Technical Assistance Project, 
Academy for Educational Development; 2007.

 15. EFSA. Emergency food security handbook. 2nd ed. Parma: EFSA; 2009.
 16. Deitchler M, Ballard T, Swindale A, Coates J. Introducing a simple measure 

of household hunger for cross-cultural use. Washington, DC: Food and 
Nutrition Technical Assistance; 2011.

 17. Coates J, Swindale A, Bilinsky P. Household Food Insecurity Access Scale 
(HFIAS) for measurement of food access: indicator guide. Washington, 
DC: Food and Nutrition Technical Assistance Project, Academy for Educa-
tional Development; 2007.

 18. Mango N, Zamasiya B, Makate C, Nyikahadzoi K, Siziba S. Factors influenc-
ing household food security among smallholder farmers in the Mudzi 
district of Zimbabwe. Dev South Afr. 2014;31(4):625–40. https://doi.org/1
0.1080/0376835X.2014.911694.

 19. Nyikahadzoi K, Siziba S, Mango N, Mapfumo P, Adekunhle A, Fatunbi O. 
Creating food self reliance among the smallholder farmers of eastern 
Zimbabwe: exploring the role of integrated agricultural research for 
development. Food Secur. 2012;4(4):647–56. https://doi.org/10.1007/
s12571-012-0218-8.

 20. Isik-Dikmelik, A.: Trade reforms and welfare: an ex-post decomposition of 
income in Vietnam. World Bank Policy research working paper. Washing-
ton DC: World Bank; 2006.

 21. Baumgärtner, S., Quaas, M.F.: Managing increasing environmental risks 
through agro-biodiversity and agri-environmental policies. Working 
paper series in economics 2008, University of Luneburg; 2008.

 22. Action Aid. Climate change and smallholder farmers in Malawi. Lilongwe: 
Action Aid; 2006.

 23. Holden S, Lunduka R. Too poor to be efficient? Impacts of the targeted 
fertilizer subsidy program in Malawi on farm plot level input use, crop 
choice and land productivity. Ås: Norwegian University of Life Sciences; 
2010.

 24. Bogale A, Shimelis A. Household level determinants of food insecurity 
in rural areas of Dire Dawa, Eastern Ethiopia. Afr J Food Agric Nutr Dev. 
2009;9(9):1914–26.

 25. Makombe T, Lewin P, Fisher M. The Determinants of food insecurity in 
rural Malawi: implications for agricultural policy. Lilongwe: Malawi Strat-
egy Support Program (MaSSP); 2010.

 26. Idrisa YL, Gwary MM, Shehu H. Analysis of food security status among 
farming households in Jere Local Government of Borno State, Nigeria. J 
Trop Agric Food Environ Ext. 2008;7(3):199–205.

 27. Akaakohol MA, Aye GC. Diversification and farm household wel-
fare in Makurdi, Benue State, Nigeria. Dev Stud Res Open Access J. 
2014;1(1):168–75. https://doi.org/10.1080/21665095.2014.919232.

https://dataverse.harvard.edu/dataverse/CIAT
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1525/bio.2011.61.3.4
https://doi.org/10.3390/socsci6010030
https://doi.org/10.3390/socsci6010030
https://doi.org/10.5304/jafscd.2013.034.006
https://doi.org/10.1186/s40064-016-2802-4
https://doi.org/10.1186/s40064-016-2802-4
https://doi.org/10.1111/j.1467-8276.2009.01265.x
https://doi.org/10.2134/agronj2007.0128
https://doi.org/10.2134/agronj2007.0128
https://doi.org/10.1016/j.fcr.2009.09.006
https://doi.org/10.1080/0376835X.2014.911694
https://doi.org/10.1080/0376835X.2014.911694
https://doi.org/10.1007/s12571-012-0218-8
https://doi.org/10.1007/s12571-012-0218-8
https://doi.org/10.1080/21665095.2014.919232

	The role of crop diversification in improving household food security in central Malawi
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion and policy recommendation: 

	Background
	Introduction
	Role of crop diversification in improving yield stability, nutrition diversity and hence food security

	Methods
	Sampling and data collection
	Measuring food security
	Food Consumption Score (FCS)
	Household Food Insecurity Access Score (HFIAS)

	Measuring crop diversification
	Measuring influence of crop diversification on food security

	Results and discussion
	Descriptive statistics
	Food Consumption Score (FCS) and Household Food Insecurity Access Score (HFIAS)
	Crop Diversification Index and other socioeconomic characteristics

	Influence of crop diversification on household food security
	Crop diversification
	Cattle ownership
	Education
	Access to credit


	Conclusions and policy recommendations
	Authors’ contributions
	References




