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This study attempts to investigate the effects of Women in Agricultural 
Production on Food Security in Rural Cameroon. Women in agriculture are 
principally in charge of the cultivation of basic food crops; however, the 
burden of this function on women is so heavy that they need to be medically 
and agriculturally empowered though this has not been the case in most 
rural Cameroon. As a step to solving this problem, we have as objectives: (a) 
to explore the determinants of Women in Agricultural Production, (b) 
examined the contribution of women working in Agriculture on food 
security in rural Cameroon and (c) derived policy implications on the basis 
of our analysis. To tackle these objectives, use is made of instrumental 
variable (2SLS) model. Empirical results are based on 2011 Demographic 
and Health survey collected by the government’s statistics office and 
Department of statistics of the Ministry of Agriculture and Rural 
Development. Results show that women in agricultural production are 
associated positively with food security, overall. Other variables that are 
associated significantly with food security in rural Cameroon are maternal 
participation in the labour market, mother’s education, family size and 
father’s presence in the household. The determinants of women in 
agricultural production include: mother’s age, health of status of mothers, 
married women place of residence and farm size respectively. In terms of 
policy, Women in Agricultural Production are indeed working machine in 
terms of crop production (food security) in Cameroon, like any other 
machine, they need fuel to function well. The decision makers must put at 
the top of their agenda women empowerment and support programs, as well 
as medical services at the disposal of women to permit them do their job 
effectively. This is a gateway towards ameliorating standards of living 
among women and poverty alleviation in rural households. 
 
Key words: Women, agricultural production, food security, rural Cameroon. 

 
 
 
INTRODUCTION 
 
Women are a precious asset to humanity, due from their 
triple indispensible role in the society; they make 
enormous contributions to productivity (food security); 
they are the principal source of child bearing otherwise 
known as population growth and their major role of 
domestic care (cooking, washing, serving, fetching and 
grooming). In these functions, women working in 
agriculture give in more than other labour occupations 

especially in rural Cameroon. It is estimated that in 
Cameroon, rural women supply about 90 percent of the 
food needed for subsistence by the population (Prakash, 
2006). During the high growing season, women devote 6 to 
8 hours a day to agriculture in addition to their household 
work while the men work mainly in the cash crop sector 
(Logo and Bikie, 2003). Women bear the entire 
responsibility  for  food production and  also  help men with  
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land preparation, harvesting and other works in cash crops. 
In the fishing and animal domestication domain, while men 
are primarily responsible for fishing and livestock, women 
are in charge of fish processing and marketing, raising 
poultry and small livestock and share in the processing of 
milk products, both for home consumption and for sale. In 
general, rural women work 1.5 to 3 times longer than men 
(FAO, 2000). 

In executing their functions, women in agricultural 
production face many challenges as they are among the 
most marginalized labour groups. They leave home in the 
morning walk for long distant farms, work the whole day, 
come back home to get to the kitchen to begin preparing 
food for the household. In the night, these female farm 
workers usually have to face sexual harassment from their 
male counter parts. These same women are expected to rise 
early in the morning, fetch and broke firewood, cook and 
prepared children for school and finally serve their 
husband’s food and other people in the home before 
preparing to go work in the farm. The danger of these is 
that this exercise may go on and on for years and may be 
described as a type of modern day slavery (Bafana, 2012; 
Fon and Edokat, 2012; Logo and Bikie, 2003).  

In rural areas, women working in agriculture practice 
both peasant and subsistence farming. Peasant farming is 
the growing of crops and rearing of animals on a small scale 
mainly for sale while subsistence farming is the rearing of 
animals and growing of crops on small scale for personal or 
family consumption. This type of farming system, is not 
only physically demanding and often dangerous occupation, 
but the natural conditions that arise from it being an out-
door job create these circumstances. Prolonged sun 
exposure is a common concern, and a factor that is 
accompanied by severe health risks. Heat can be one of the 
most arduous aspects of farm labour, and the reoccurring 
case of inadequate breaks contributes to this dilemma; 
heatstroke has been reported as the leading cause of work-
related death among farm workers (Arcury, 2010).  

Women play a critical role in food security in Cameroon 
by fulfilling their role as food providers. There are 2 basic 
variants of household food production systems in 
Cameroon and other parts of Sub Saharan Africa (SSA): (1) 
women are responsible for production of all or most food 
crops; (2) men and women jointly cultivate staple food 
crops in fields controlled by male household heads. In this 
type, male household head controls the output. Further, 3) 
men are responsible for food production, while women 
specialize in food processing. This variant is mainly 
encountered where Islamic practices of female seclusion 
prevent women from engaging in fieldwork (Bafana, 2012).  

Economically, when the issue of food security was first 
highlighted in the seventies, the question was whether a 
nation could command enough food to meet the aggregate 
requirements of its people. During this time, attention was 
paid to fluctuations in aggregate food supply and food 
security interventions were primarily concerned with 
providing effective buffer mechanisms against such 
fluctuations.    So    food   security   measures   came    to   be 

 
 
 
 
identified with macro-level instruments such as national 
and international storage of food and balance-of-payments 
support for countries facing temporary food shortages 
(Valdes, 1981). However, it was observed that a large 
segment of a population could be living in hunger, though 
the country had sufficient food in aggregate during normal 
times meaning food adequacy at the aggregate level does 
not necessarily ensure adequacy at the household or 
individual level. 

In this light, a special committee of the United Nations 
comprehensively underscore that; a household is food 
secured when it has access to the food needed for a healthy 
life for all its members (adequate in terms of quality, 
quantity and culturally acceptable) and when it is not at 
undue risk of losing such access (ACC/SCN, 1991). Further, 
a household can be said to be nutritionally secure if it is 
able to ensure a healthy life for all its members at all times. 
Nutritional security thus requires that household members 
have access not only to food, but also to other requirements 
for a healthy life such as health care, a hygienic 
environment and knowledge of personal hygiene. As noted 
earlier, women play a greater role in food security in 
Cameroon. For instance, while the men are more interested 
in cash crops production such as cocoa and coffee the 
women are interested more in the production of food crops 
such as maize, rice, cassava, yams, irish potatoes, sweet 
potatoes and coco yams to satisfy their households. Table 1 
shows the total quantity of basic food crop production in 
tons in 2011, Cameroon. 

From Table 1 we observed that almost all regions in 
Cameroon are producing staple food crops however, the 
quantity of rice, yams, sweet potatoes and Irish potatoes 
consumption is still low as compared to other food crops 
(GOC, 2013).  Rice being widely consumed is strongly 
encouraged to be cultivated by all communities and in large 
quantity. Adamawa and North, Far north are observed to be 
least in the production of basic food crops. The production 
of these basic food crops has gone a long way to not only to 
reduce malnutrition problem but food security issue.  

Despite these endeavours, the struggle of household 
consumption vis-a-vis women reproductive ability and 
other preoccupations still remain a major challenge in 
Cameroon. Further, in Cameroon, most of the existing 
studies in this domain of study are in the natural sciences 
and sociology literature or out of Cameroon (Prakash, 2003 
for Asia; Ueyama, 2006 for Malawi), we are not aware of 
any major study trying to quantify the link between women 
in agriculture and food security. To address this problem of 
women involvement in resolving the food security problem, 
we have explored the following objectives: (a) examined 
the contribution of women in agricultural production on 
food security in rural Cameroon; (b) find out the 
determinants of women in agricultural production and (c) 
derived policy implications on the basis of our analysis. 
 
Literature Review  
 
Empirically,  it   has  been  revealed that the determinants of 

http://en.wikipedia.org/wiki/Sexual_harassment
http://en.wikipedia.org/wiki/Food_security
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Table 1. Total Quantity of Basic Food Crop Production in Tons in 2011, Cameroon 
 

 Adam Centre East FN Lit North NW West South SW 
Rice 395 10164 402 106818 30 23347 25556 4012 1491 1874 
Maize 167132 179810 86324 132405 124449 191553 164120 305385 65881 154948 
Cassava 175432 1346642 823174 5899 329691 34207 130746 128932 650829 457350 
Yam 68141 139084 61421 - 56140 12992 92589 34945 5972 45785 
Irish 
Potatoes 

9056 487 - 939 366 21516 45858 113334 556 4575 

 Coco yam 24627 325118 328629 1461 383809 6092 97891 118724 136870 145583 
Sweet 
Potatoes 

52498 73606 19611 23808 24331 23125 20110 53910 11811 5145 

Average 
Production 

71040.14 296415.85 188508.71 38761.43 131259.43 44690.28 824107 108463.62 124772.85 116465.71 

 

Source: Computed by author from National Institute of Statistics, 2013 Cameroon annual statistics Text 
N/B: Adam= Adamawa, FN= Far North, Lit = littoral, NW= North West, SW= South West 

 
 
 
women working in agriculture in Cameroon are education, 
family size, household size, participation in women group, 
age, income, landholding, place of residence, occupation of 
partner, marital status, ethnicity/culture health status of 
mothers and farm size. Food security depends on 
technological adoption, farming system, farm size, land 
quality, household size, per capita aggregate production 
and access to market.  

Looking critically at the labour market, the increase in the 
proportion of women participating in paid work that began 
shortly after the start of World War II has been one of the 
most significant social and economic trends in modern 
history (Morrill 2008; Anunobi, 2003). The movement of 
large numbers of women into the workplace has resulted in 
substantial changes to public policy, organizational 
practices, family relations and cultural attitudes and norms 
as well as contributing to the creation of entire new 
industries, such as childcare. While the level of attachment 
to the labour market of childless women is generally 
unopposed, the same cannot be said for women with 
dependent children. Being primarily responsible for the 
care of young children in an emotion-laden role and any 
behaviour that are thought to impact on that role, including 
participation in paid work is scrutinized accordingly (Dow, 
1999). The engagement of women in paid jobs has greatly 
affected the proportion of women working in the farming 
sector, however from academic and cultural reasons many 
more women are still participating in the agricultural sector 
(Logo and Bikie, 2003).  

Research indicates that women’s employment 
participation may be adversely affected by 
childbearing/rearing (Norris, 1996). That is, having 
children typically involves a discontinuity of employment 
and/or a change in employment status, resulting in a move 
from full-time to part-time work or leaving the labour force 
for a period of time. This discontinuity of employment 
and/or decreased level of labour force participation may 
have profound implications for Cameroonian women as 
individuals and for the broader Cameroon society. For 
example, decreased labour participation can exert 
downward pressure on women’s wages and benefits, both 

in the short and long term (McDonald, 2003). However, 
there may also be substantial personal, family and societal 
implications for a mother who decides to remain 
continuously full-time employed following the birth of a 
child. For example, there is evidence that even full-time 
employed mothers retain a larger share of childcare and 
household duties than their partners, resulting in role 
overload (Fisher, 2002) or what has been termed by 
Hochschild (1989) a double shift. Also, recent evidence 
suggests that early, extensive and continuous formal child 
care poses some developmental risks for young children 
(Belsky, 2002). Finally, fertility rates appear to be inversely 
related to women’s attachment to the labour force (Fisher, 
2002) and falling fertility rates have implications for the 
ratio of working adults compared to the dependent 
population and subsequent economic growth (Barnes, 
2001). 

Fon and Edokat (2012) in reviewing the marginalization 
of women’s role in SSA towards Crop Production, noted that 
while SSA women contribute a significant amount of their 
time in weeding, harvesting, animal husbandry, cleaning, 
fetching water, baking, cooking, sewing and childrearing, 
they have not received adequate recognition for the 
intensive time spent on their dual roles as producers and 
reproducers. Crop production remains the major source of 
food for most SSA countries. In-addition, they intimated 
that the bulk of the production processes are carried out by 
women, but they have the least access and use of those 
resources that lead to the final output.  

In this perspective, Logo and Bikie (2003) underscore 
that rural women in Cameroon spend most of their time 
daily on crop production activities (cultivating, harvesting, 
weeding, and processing) and domestic tasks (home 
improvement, and child rearing) with little rest or 
recreation. This observation was later confirmed by Fon 
and Edokat (2012), firstly that Sub-Saharan African women 
contribute a significant amount of their time in weeding, 
harvesting, animal husbandry, cleaning, fetching water, 
baking, cooking, sewing and childrearing, they have not 
received adequate recognition for the intensive time spent 
on their dual roles as producers and reproducers. They also  
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observed that the bulk of the production processes are 
carried out by women, but they have the least access and 
use of those resources that lead to the final output.In 
addition, Anunobi (2003) said it is estimated that women in 
Africa spend about 15-18 hours a day performing these 
essential chores for the livelihood of the farming household. 
While in analyzing a United Nations document, Staudt, 
(1991) states that women represent half of the world’s 
population and perform nearly 66 percent of all working 
hours but receive only one tenth of the income generated 
and own less than one percent of the property (Staudt, 
1991). 

 
Theoretical Framework 

 
As regards this framework, Dow (1999) explains that 
labour productivity depends on factors like physical and 
mental capabilities, investments in human capital, 
efficiency of labour organization and management and 
emphasizes that changes in health could affect labour 
productivity, especially maternal labour productivity. On 
the other hand, labour productivity could be reduced by the 
need to care for the sick relatives or by reducing years of 
schooling if parents are chronically ill while improvements 
in health could positively affect the experience level of the 
work force by increasing their life expectancy and good 
health status condition.     

The magnitude of these issues suggests that 
understanding the way in which mothers with dependent 
children make work decisions is a crucial area of study. An 
accurate conceptualization of the perceived opportunities 
and costs associated with different labour force 
participation (LFP) decisions for a range of women from 
different geographic areas, cultural groups and educational 
and socioeconomic levels, will assist organizational and 
public policy makers to maximize the potentially positive 
impact and reduce the potentially negative impact, of these 
issues on individuals, families and society. 

Theoretically, we make use of the labour supply theory 
which proposes that a woman chooses to participate in the 
labour force if the value of her market wage is greater than 
her reservation wage, defined as the value of her time at 
home (Joesch, 1997). This decision results in an 
“opportunity cost of time” which is defined as the value of 
what a woman forgoes in order to spend her time in the 
way she does (Hofferth, 1996). For example, if a woman 
works for pay, she can no longer spend that time working at 
home and vice versa. In our study, we are concern with the 
time a woman sacrifices to work in the farm in other to 
contribute to reduce the problem of food security. These 
two time period are very challenging to Cameroonian 
women, for instance maternal education, family size and 
wages accounted for less than half of the increase in 
maternal employment between 1971 and 1990 in the world 
(Leibowitz and klerman, 1995).  

To deal with the time factor, we used the economic model 
of   the    family developed  by  Becker (1965) to analyze the 

 
 
 
 
consequences of maternal labour supply.  In this case, the 
family’s objective is assumed to be the maximization of the 
utility that it derives from consuming the various goods 
that it produces using inputs of family members’ time and 
market-purchased goods and services, while food security 
services are viewed as consumption good from which 
parents derive utility. The family’s level of consumption of 
these services depends on the quantity of food that it 
produces and on the quality of food produce (Blau and 
Grossberg, 1990). 

 
Empirical Specification and Methodology of study  

 
Women in agriculture is an appropriate framework for 
measuring food security as condition by maternal labour 
force participation, thus modeling econometrically the 
effects of women in agricultural production on food 
security in rural Cameroon; we apply the following 
equation of interest: 

iiagrici WomenFS   
…………..... (1) 

Where iFS  is food security which are our outcome 

variable of interest; 
agricWomen  is simply women in 

agricultural production; i  represent a vector of 

exogenous demographics of maternal, paternal, child and 
environmental characteristics while i is the unit of 

observation of food security in rural Cameroon. In the 

econometric,  portrays the actual effect of women in 

agricultural production on food security. In addition, 
, are parameters to be estimated, while   is the error 

term respectively. Given that there can be some biases due 
to omitted variables, it will be possible that the covariance 

of 
agricWomen and the error term ( ) is not equal to zero, 

hence making our result inconsistent. To redress this 

situation, we identify an instrument variable M , the 
instrument is a factor that affects women in agricultural 
production without directly influencing food security, in 
other words it’s a variable that can partially determines 
women in agricultural production but is uncorrelated with 
the error term. The food security generating function may 
take the following structural form:  

iiFSiFSFSagric MWomen   
….. (2) 

The instrument use in our study is log of size of rice farm, 
with such an instrument; we can estimate a two stage 
regression model with the first stage equation as indicated 
in equation (2) above. As Morrill (2008) indicated in the 

literature, the consistency of the estimate of   relies on the 

validity of the log of rice farm as our instrument. Thus, as 

M  is uncorrelated with , then the instrumental variable 

estimate of  is consistent. Morrill noted that this is 

fundamentally an untestable assumption. Every thing being  



 
 
 
 
equal, our model can be estimated by taking the predicted 
value of women in agricultural production from equation  
(2) and substituting it in for women in agricultural 
production in equation (1) in an IV 2SLS model. Based on 
the introduction of instrumental variables, Tambi (2014) 
explained that Mwabu (2009) mentioned three properties 
of an instrument that need to be noted at the outset. First, 
an instrument is relevant if its effect on a potentially 
endogenous explanatory variable is statistically significant. 
Second, an instrument is strong, if the size of its effect is 
‘large’. Finally, the instrument is exogenous if it is 
uncorrelated with the structural error term. An 
instrumental variable that meets all these requirements is a 
valid instrument.  

Endogeneity can arise due to: errors-in-variables, 
omitted variables and simultaneous causality (Bascle, 
2008). Endogeneity and heterogeneity bias can 
compromise the validity of OLS estimators. The IV 
approach is intended to oxygenize the endogenous 
regressors using valid, relevant and strong instruments and 
the most commonly used IV estimation method is the single 
equation approach of two-stage least squares (2SLS) 
estimators (Jones, 2007). 

Murray (2006a) suggested the strategy for supporting 
instrument validity, that is we test over-identifying 

restrictions using Sargan’s test statistic (
2nR ) which has a 

chi-square distribution with degrees of freedom equal to (l-
q), the degree of over-identification (where n is the sample 

size, 
2R is from first-stage regression showing the strength 

of the instrumental variable, l is the number of IVs and q is 
the number of endogenous variables). This test the null 
hypothesis that all instruments are valid, hence failing to 
reject signifies instrument validity. Murray, 2006a shows 
that the bias of 2SLS approach grows with the number of 
IVs (l), declines as sample size (n) rises and as the strength 

of the IVs (
2R ) increases.  Thus, as long as 

2nR  is larger 

than l, (which will often hold true if the instruments are 
strong), 2SLS has smaller bias than OLS.  

Considering the reduce form estimate, we remark that 

the 2SLS estimate of M can also be thought of as resulting 

from the division of the reduced form estimate FS below, 

by the first-stage coefficient derived above FSM  (see 

Morrill, 2008). The reduced form equation is the regression 
of the food security outcome on the instrument: This 
actually indicates whether the instrument is correlated 
with the outcome variable of interest. 

iiFSiFSFSi MFS   
   ……………… (3) 

Evaluating our endogenous variable, Angrist (1999) 
reveals that 2SLS estimate is a reasonable estimation 
strategy with limited dependent variables and a 
dichotomous endogenous variable. Since our variables of 
interest are all continous variables with a dichotomous 
endogenous variable, this makes our model of instrumental 
variable robust in terms of estimations.  
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 Data Presentation 
 
We have made of use the fourth Cameroon demographic 
and health survey (DHS 4), which was realized in 2011 after 
the first (DHS I), second (DHS 2) and (DHS 3) in 1991, 1998 
and 2004 respectively. The DHS 4 was aimed at a national 
representative sample of about 11732 households, The 
results of these surveys were presented for Cameroon, 
Yaounde and Douala (two great metropolitan cities), other 
towns, urban and rural zones and each of the 12 areas of 
study (constituting the 10 regions (formally provinces)) 
plus Douala and Yaounde. All the members of households 
drawn are registered in household questionnaire. 

In our study, the outcome variables are: food security 
(capture by rice production). The main endogenous 
variable is women in agricultural production and the 
endogenous instrument is log of size of rice farm while the 
exogenous demographics are: mother’s age in complete 
years of living, mother’s education, labour market 
participation, family size, member of professional 
association, cultural background, health status of the 
mother, marital status, ownership of land, father present in 
the house, social status and place of residence.  It should be 
noted that variables such as food security as captured by 
rice production and size of rice farm were imported from 
the department of statistics of the ministry of Agriculture 
and Rural Development (MINADER), Cameroon. 
 
Measurement and justification of Variables 

 
The outcome variable of this study is food security which is 
measure by the average quantity of rice in kilograms 
produced in Cameroon for the year 2008, 2009, 2010 and 
the part of the year 2011. The periods exactly correspond 
to the period during which the DHS data was collected. It 
should be noted that in addition, rice farm size is measured 
in hectares of land used to cultivate rice, in the same period 
ranging from 2008 to 2011. These two variables were 
imported from MINADER statistics. The ideal could have 
been to used Cameroon household consumption survey, 
however, this could have not been possible given that the 
latest data set was collected in 2007, whereas information 
for rice is absent for this period, thus, the current DHS plus 
its rich socioeconomic variables makes it ideal for our 
study. The DHS data set is relatively available in the 
Cameroon national institute of statistics website 
(www.dhscameroon.org). 

The socioeconomic variables are measured such that the 
mother’s age is captured in complete number of years of 
living, this enable us to include all mothers involved in 
agriculture as well as their sacrifice in producing rice. 
Mother’s education is equally in complete years of 
schooling, mother actually participated in labour market, 
family size or household size is measure by the number of 
persons living in the same roof. This practically captures 
the labour force involved in rice production, since family 
labour is a major input into agricultural production in 
Cameroon.    
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Table 2: Summary of Descriptive Statistics 
 

Variable Obs Mean SD 
Food Security (1= rice production, 0 otherwise) 11732 0.01811 0.0226 
Women in Agriculture (1 = woman in agriculture, 0 otherwise) 11732 0.6240 0.1532 
Mother’s age in complete years of living 11732 28.4959 6.9755 
Mother’s education in years of schooling 11732 4.5933 4.0461 
Labour market (1= Mother currently working, 0 otherwise) 11732 0.6845 0.4647 
Family size 11732 10.2125 5.5991 
Member of professional association 11732 0.0273 0.3603 
Cultural background (1= ethnicity, 0 otherwise) 11732 4.6148 2.6887 
Health status of the mother 11732 1243.72 1226.735 
Marital status (1= married women, 0 otherwise) 11732 0.6877 0.5140 
Ownership of land 11732 0.4616 0.4985 
Father present in the house 11732 0.7243 0.4468 
Social status (1= non poor, 0 otherwise) 11732 0.5383 0.4985 
Place of Residence (1 = urban, 0 otherwise) 11732 0.3943 0.4887 
Log of size of rice farm 11732 -7.7268 4.0603 

   

 Source: Authors; N/B: Obs= Observation, SD= Standard Deviation   

 
 
 
Member of professional association permit us to 
understand the contribution of social capital as well as 
cooperative input in agricultural production process, 
cultural background simply deals with the influence of 
ethnicity, marital status simply talk about women who are 
married the question is ask as:‘ what is your marital status? 
With four modalities response: married, single, divorce and 
widow; we have been interested on married couple and 
explains why we have incorporated the variable presence 
of father in the house. The health status of women is 
captured by body mass index (BMI). Generally, BMI is a 
person's weight in kilograms divided by the square of 
height in meters. A high BMI can be an indicator of high 
body fatness. BMI can be used to screen for weight 
categories that may lead to health problems but it is not 
diagnostic of the body fatness or health of an individual 
(Malcolm, 2015) however, in practice the BMI can use to 
capture the health situation of an individual.  Social status 
has as modality poor, middle, rich and very rich so we 
preferred to use non poor that averagely captures middle 
rich, rich and very rich households following Cameroon 
classification of riches as indicated in GOC (2013). 
 
 
RESULTS 
 
We present the empirical result such that in section 6.1 we 
have the sample descriptive statistics; in 6.2 we have the 
determinants of women in agriculture from where we 
derive the results of factors influencing women working in 
the agricultural sector (FSLS). Finally in 6.3 we have 
women in agricultural production and food security in rural 
Cameroon as revealed in OLS and 2SLS. 
 
Sample Descriptive Statistics 
 
As noted in the data we  have about 11732 observations, in 

which 1.8 percent of households including women are 
involve in the production of rice. Critically, rich is one of the 
staple food crops in Cameroon that is most consume by 
most Cameroonians especially the children. The quantity of 
rice production looks small but in terms of consumption 
very high, if most Cameroonians get to be producing rice, 
considering the financial and consumption value then the 
food security problem will not be an issue again in 
Cameroon. About 62.4 percent of women are in agricultural 
production revealing the fact that there are more women in 
agricultural production than men; this may be cause partly 
by culture and educational reasons. 

Most rural women are fertile with about 59 percent at-
least completed the primary school, while 68 percent are 
fully participating in the labour mar ket with only 2.7 
percent involve in professional association having a 
relatively stable health status. In addition, 39 percent of 
women live in urban centers and on the total 53 percent of 
the women are living in non-poor households, of which 72 
percent are actually married and 46 percent own farms 
with an average size. All these statistics reveals that there 
are more women in the agricultural sector in Cameroon 
than the men, the women engage in this sector are 
relatively full time though their activities might constantly 
be interrupted by other domestic activities such as child 
bearing, washing, serving, cooking fetching  water and 
firewood. Generally most men in rural Cameroon married 
women according to their ability to do these things than 
otherwise (Table 2).  
 
The Determinants of Women in Agricultural 
Production 
 
Mother’s health status is a major determinant of women in 
agricultural production significant at one percent level (see 
Table 3). Health has been proven to be significantly 
correlating with labour, everything being equally whenever  
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Table 3 Women in Agriculture and Food security in Rural Cameroon 
 

Variables FSLS OLS 2SLS 

agricWomen  
                

FS  

Women in Agriculture (1 = woman work’s in the 
agricultural sector, 0 otherwise) 

n/a 0.0015 
(1.15) 

0.18931** 
(2.56) 

Mother’s age from birth 0.0005*** 
(2.60) 

-0.0001*** 
(-4.90) 

-0.0018* 
(-1.96) 

Mother’s education in complete years of 
schooling 

-0.0017*** 
(-3.51) 

-0.0009*** 
(-13.04) 

0.0044* 
(1.70) 

Labour market participation (1= Mother 
currently working, 0 otherwise) 

-0.0071** 
(-2.25) 

-0.0003 
(-0.86) 

0.0212* 
(1.66) 

Family size -0.0018*** 
(-6.81) 

0.0004*** 
(12.02) 

0.0058** 
(2.58) 

Member of professional association -0.0001 
(-0.04) 

0.0002 
(0.47) 

0.0001 
(0.01) 

Cultural background/ethnicity 0.0004 
(0.61) 

0.0022*** 
(23.61) 

-0.0005 
(-0.22) 

Health status of the mother 0.22e-06*** 
(3.03) 

2.62e-07 
(1.31) 

-0.0000* 
(-1.92) 

Maternal Marital status (1= married mother, 0 
otherwise) 

0.0149*** 
(4.39) 

-0.0001 
(-0.33) 

-0.0474** 
(-2.22) 

Father present in the house -0.0099*** 
(-2.84) 

0.0007 
(1.56) 

0.0337*** 
(1.98) 

Social status (1= non poor, 0 otherwise) 0.0024 
(0.58) 

-0.0046*** 
(-7.53) 

-0.0145 
(-1.02) 

Place of Residence (1 = urban, 0 otherwise) 0.0207*** 
(5.01) 

0.0016*** 
(2.84) 

-0.0610** 
(-2.20) 

Log of farm size in hectars 0.0009** 
(2.56) 

n/a n/a 

Constant term 0.0200** 
(2.16) 

0.0057*** 
(4.81) 

-0.0254 
(-0.87) 

R-squared / Uncentered R2 0.6214 0.0663 -3.7e+02 
Chi square  11.64 [12, 11666; 

0.0000] 
69.05 [12, 
11666; 0.0000] 

16,91[12, 
11666; 0.0000] 

Weak identification test (Cragg-Donald Wald F 
statistic) 

n/a n/a 6.574 
[16.38] 

Sargan statistic (overidentification test of all 
instruments): 

n/a n/a 0.000 
[0.000] 

Durbin-Wu-Hausman
2

Statistics  
n/a n/a 3256.957 

[0.0000] 
Angrist-Pischke multivariate F test of excluded 
instruments 

n/a n/a 6.57 [1, 11666; 
0.0004] 

Number of observations 11679 
 

 Source: Computed by author using pooled data from ministry of Agriculture and Rural Development and 2011 Demographic 
and Health survey data estimated in STATA 11.0. Notes: ***, ** and * indicate 1%, 5% and 10% levels of significance 
respectively. Also n/a means not applicable. Absolute value of robust t-statistics in parentheses are beneath estimates while 

 
 
 
one is ill, the strength and energy to work is lost. Therefore 
our result suppose that whenever women in agricultural 
production are in good health, they work more in their 
farms so as to produce in large quantity and hence, 
reducing the problem of food insecurity. However, the 
problem of food security may be interrupted if the woman’s 
health permits them to conceive and give birth, since health 
is the first principal condition that permits any one to do 
work in life. This result is consistent with the issues raised 
by Aguayo-Rico et al. (2005), that health is one of the most 

important assets a human being has; it permits us to fully 
develop our capacities and if this asset erodes or it is not 
developed completely, it can cause physical and emotional 
weakening, causing obstacles in the lives of people (Smith, 
1999). Nowadays, it is possible for every person to expect 
to live a long and healthy life from which its economic value 
is huge, given that health gains have many economic 
consequences widespread in economic well-being. Meaning 
an escape of ill-health traps is greatly associated with 
increase    agricultural    productivity, domestic savings and 
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investment (WHO, 1999).  

Mother’s age in complete years of living is positive and 
significantly influencing women in agricultural production, 
age plays a major role in terms of agricultural production. 
Farm activities require much effort implying that the 
younger population can do more work than the aging 
population. However, ironically though farm activity 
required efforts; this effort is more of being patience, 
persistent and consistently working hard putting longer 
hours and persevering until the harvest is due. These 
qualities are mostly possessed by women most often more 
than 30 years of age. The youths on the other hand are very 
hard working and can use a shorter time to do greater 
works but ceteris paribus they generally lack the endurance 
to stay on duty doing the same thing.     

Married women correlate with agricultural production. In 
most parts of Cameroon, married rural women are more 
involve in agriculture. The situation is worse when the man 
is uneducated even those living in the cities, will prefer to 
take agriculture for a living especially where the plot of 
land is available rather than doing another thing else. 
Agriculture has being a long term activity in Cameroon, so 
even educated mothers working and living in the city takes 
agriculture as a secondary activity to meet up with basic 
necessities and so alleviating poverty and the food security 
problem while increase the population for a better labour 
market. 

Urban residence is a major factor positively influencing 
women in agricultural production, agriculture in Cameroon 
have recently taken another turn since the introduction of 
the concept of second generation agriculture by the 
president of the republic via the prime minister and as 
popularized by the minister of Agriculture. The idea of this 
type of agriculture is based on mechanization, good seeds, 
improved varieties and irrigation in farming, in an effort to 
triple crop yields for consumption and the market. The 
government of Cameroon recently supported many farmers 
of both sex located around the urban centers with seeds  
and other farm inputs to bolster their activities in the 
farming sector. This gesture has motivated many urban 
women to engage in agricultural production. 

Farm size plays a major role in productivity if proper 
input is applied. Households with much farm land in 
Cameroon, often either participate in agricultural 
production themselves or they can give out the land for 
rents for others to cultivate. This is exactly what happens in 
most urban centers where land is relatively expensive, so 
most women resolve to rents and carry out their 
agricultural production. Other factors negatively and 
significantly influencing women in agricultural production 
include: mother’s education in complete years of schooling, 
father’s presence in the house and family size of 
households. 
 
Women in Agricultural Production and Food security in 
Rural Cameroon 
 
Table 3 also presents the result of ordinary least square and 

 
 
 
 
two stage least square. The result of the two estimates 
shows that women in agricultural production has great 
impact on population growth.The OLS and 2SLS are based 
on the assumption that: (a) the unobservable variables are 
uncorrelated with excluded instruments or that the 
correlation is linear; (b) the estimation sample is randomly 
selected among households. Comparing the two results, we 
observed that the result of the ordinary least squares has a 
higher magnitude than those of the two stage least square. 
However, the Durbin-Wu-Hausman chi square statistic test 
(3256.957 [0.0000]) as shown in Table 3 rejects exogeneity 
of all food security inputs indicating that OLS is not a valid 
estimation method. 

Still in Table 3, from the joint F test, we realized that the 
instrument used in this study is valid for the input equation. 
The first-stage F statistic on excluded instrument is about 
11.64 (p-value = 0.0000), while the statistic for the R-
squared is 0.6214 (p-value = 0.0000). The Sargan statistic 
(0.000, p-value = 0.0000) proves that the instrument is 
valid and so relevant, however, looking at the Cragg-Donald 
F-statistic we realized that though the instrument are 
relevant, they are marginally weak (6.574 [16.38]). This is 
necessary in the sense that, since there is an endogenous 
regressor and an instrument, there is need to check that our 
equation is exactly identified. In addition, diagnostic tests 
indicate that the input into food security function is 
endogenous, since the Durbin-Wu-Hausman Chi-square 
Statistic, which indicates that the OLS estimates are not 
reliable for inference. Stock et al (2002) argued that an 
instrument is relevant but weak if their joint effect is 
statistically significant but at a low F statistic, typically less 
than 10. When the instrument is relevant but weak the 
2SLS estimator is biased toward the OLS estimator, which is 
known to be inconsistent (Bound et al., 1995). However, if 
the bias of the 2SLS estimator, relative to the inconsistency 
of the OLS estimator is small (at most 10%) weak 
instruments are still reliable for inference as seen in our 
case. 

From above we observed that, the OLS is not significant 
revealing the inconsistent nature of the ordinary least 
square. On the contrary, the 2SLS shows that women in 
agricultural production are positively and significantly 
correlating with food security. In Cameroon it has been 
observed that: 
 Women are at the base/principal actors of 

basic food crops production that are the basis for food 
security. 
 Women in general are proven to have a 

greater burden for family satisfaction than their male 
counterparts. 
 There are more women involve in 

agricultural production in Cameroon than otherwise. 
 Women activities in the agricultural 

production is full time while the male are involve in other 
activities. 
 Culturally, women are expected to go to the 

farm more than men 
Other  factors  associated  with food security are mother’s 



 
 
 
 
education in complete years of schooling, labour market 
participation, household size and father present in the 
house. The factors negatively and significantly correlating 
with food security is mother’s age from birth, health status 
of the mother, married mother, urban residence and non-
poor.  
 
 
Conclusion 
 
This study attempts to investigate the effects of women in 
agricultural production on Food Security in Rural 
Cameroon. Women in agriculture are principally in charge 
of the cultivation of basic food crops as well as child bearing 
in terms of population growth, however, the burden of 
these functions on women in Cameroon is so heavy that the 
women needs to be medically and agriculturally 
empowered, unfortunately this has not been the case in 
most Rural Cameroon and so increasing maternal mortality 
and worsening the food security problem. As a step to 
solving this problem, this study seeks to: (a) examine the 
contribution of women working in Agriculture on food 
security in Rural Cameroon; (b) assess the effects of women 
working in Agriculture on food security and (c) derived 
policy implications on the basis of our analysis. To tackle 
these objectives, use is made of instrumental variable 
(2SLS) model. Empirical results are based on 2011 
Demographic and Health surveys collected by the 
government’s statistics office and Department of statistics 
of the Ministry of Agriculture and Rural Development. 

The results of the FSLS shows that mother’s health status, 
farm size, mother’s education in complete years, urban 
residence and married women are positively and 
significantly correlating with women in agricultural 
production. The 2SLS shows that women in agricultural 
production are positively and significantly correlating with 
food security. In Cameroon it has been observed that: 
women are at the base/principal actors of basic food crops 
production that are the basis for food security; women in 
general are proven to have a greater burden for family 
satisfaction than their male counterparts; there are more 
women involve in agricultural production in Cameroon 
than otherwise; women activities in the agricultural 
production is full time while the male are involve in other 
activities and culturally, women are expected to go to the 
farm more than men.  

Other factors associated with food security are mother’s 
education; labour market participation, household size and 
father present in the house. In terms of policy, Women in 
Agricultural Production are indeed working machine in 
terms of crop production (food security) in Cameroon, like 
any other machine, they need fuel to function well. The 
decision makers must put at the top of their agenda women 
empowerment and support programs, as well as medical 
services at the disposal of women to permit them do their 
job effectively. This is a gateway towards ameliorating 
standards of living among women and poverty alleviation 
in rural households. Further, Fon and Edokat (2012)  
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intimated that the under estimation of women’s 
contributions to crop production makes them invisible to 
planners and policymakers, hence making it difficult to 
advocate appropriate policies and programs that recognize 
and compensate women based on their level of 
contribution to the growth of the national economy.  
 
Conflict of interests 
 
The authors declare that they have no conflicting interests. 
 
 
REFERENCES 
 
ACC/SCN (1991). Some Options for improving nutrition in 

the 90s. SCN news, No 7, ACC/SCN, Geneva 
Angrist J (1999). “Estimation of Limited Dependent 

Variable Models with Dummy Endogenous Regressors: 
Simple Strategies for Empirical Practice,” J Busi and Econ 
Stat, Jan 2001, 19(19)1. 

Anunobi F (2003). The role of women in economic and 
political development in contemporary Africa.The Negro 
Educational Review, 54(3):61-77. 

Arcury (20101). Undernourishment and Economic Growth, 
in the State of Food and Agriculture 2001, Food and 
Agriculture Organization of fhe United Nations, Rome. 

Bafana B (2012). The face of food security is female. Inter 
Press Service. http://www.ipsnews.net/2012/10/the-
face-of-food-security-is-female/ 

Barnes A (2001). Low fertility: A discussion paper. 
Occational paper No 2. Canberra Australia: Department of 
Family and Community services, Commonwealth of 
Australia. 

Bascle G (2008). Controlling for Endogeneity with 
Instrumental Variables in Strategic Management 
Research. Strategic Organization; 6(3):285-327 

Becker G (1965). A theory of the allocation of time. The 
Econ J 75(299): 493-517. 

Belsky J (2002). Quantity Counts: Amount of child care and 
children’s socioemotional development. J. Deve.  
Behavioural pediatrics (23(3):167-170 

Blau D,  Grossberg T (1990). “Maternal Labor Supply and 
Children’s Cognitive Development,” Rev Econs and Stat, 
74, 474-481. 

Dow W (1999). Flexible Discrete Choice Demand Models 
Consistent with Utility Maximization: An Application to 
Health Care Demand. Amer J of Agric Econs,  81(3): 680-
685. 

FAO (2000). Fact sheet: Cameroon - Women, agriculture 
and rural development; FAO corporate Repository. 

Fisher K (2002). Fertility Pathways in Australia: 
Relationships, Opportunities, work and parenting, 
Canberra, Common wealth Department of Family and 
Community Services. 

Fon D, Edokat T (2012). Marginalization of Women’s Role in 
Sub-Saharan Africa towards Crop Production: Rev Agric 
Sc Res J, Vol. 2(9): 499- 505. 

Hochschild A (1989). The second shift, New York: Viking 

http://www.ipsnews.net/2012/10/the-face-of-food-security-is-female/
http://www.ipsnews.net/2012/10/the-face-of-food-security-is-female/


Int. J. Agric. Pol. Res.          79 
 
 
 

Press 
GOC (2013): Government of Cameroon 2013 annual 

Statistics Test 
Joesch J (1997). Paid leave and the timing of women’s 

employment before and after birth. J Mar  Fam; 59:1008-
1021 

Jones C (2007). “Why Have Health Expenditures as a Share 
of GDP Risen So Much?” U.C. Berkeley 

Leibowitz A,  Klerman J (1995). Explaining changes in 
married mothers’ employment over time, Demography, 
32(3):365-378. 

Logo P, Bikie E (2003). Cameroon: overcoming custom, 
discrimination and powerlessness. In women and land in 
Africa: culture, religion and realizing women’s right, ed. 
M. L. Wanyeki London: Zed Books Ltd. pp. 281-287 

Malcolm K (2015). "Why being 'overweight' means you live 
longer: The way scientists twist the facts". 
http://www.independent.co.uk. Retrieved 12 April 2015 

Murray C (2006). Avoiding Invalid Instruments and Coping 
with Weak Instruments. J Econs Pers, 20(4):111-132. 

Mwabu G (2009). The Production of Child Health in Kenya: 
A Structural Model of Birth Weight. J of Afr Econs, Vol. 
18(2): 212-260. 

Mcdonald P (2003). Mapping Patterns and Perceptions of 
Maternal Labour Force Participation: Influences, Trade-
offs and Policy implications. Queensland University of 
Technology, school of Psychology and Counseling, 
Queensland, Australia, unpublished PhD Thesis. 

Morrill S (2008). The Effects of Maternal Employment on 
the Health of School-Age Children; University of 
Maryland, College Park. Job Market Paper. 

Norris K (1996). The Economics of Australian labour 
Markets. Melbourne: Longman Australia. 

Prakash D (2003). Rural Women, Food Security and 
Agricultural Cooperatives; Rural Development and 
Management Centre. ‘The Saryu’, J-102 Kalkaji, New Delhi 
110019, India 

Stuadt K (1991). Managingdevelopment: State, society and 
international contexts. California: Sage Publications, Inc. 

Tambi DM (2014). Modeling the effects of Mother’s Age at 
first birth on child health at birth. Asian J. Econ Mod, 2(1): 
1-17 

Ueyama M (2006).  Effects of Women’s Agriculture on Child 
Health in Rural Malawi: “Food Security Effect” and 
“Bargaining Effect”; Japan Society for the Promotion of 
Science; Hitotsubashi University 

Valdes A, Panos K (1981). Assessing food insecurity based 
on National Aggregates in Developing Countries, 
Westview Press, Boulder 

http://www.independent.co.uk/life-style/health-and-families/features/why-being-overweight-means-you-live-longer-the-way-scientists-twist-the-facts-10158229.html
http://www.independent.co.uk/life-style/health-and-families/features/why-being-overweight-means-you-live-longer-the-way-scientists-twist-the-facts-10158229.html
http://www.independent.co.uk/life-style/health-and-families/features/why-being-overweight-means-you-live-longer-the-way-scientists-twist-the-facts-10158229.html
https://en.wikipedia.org/wiki/The_Independent_%28newspaper%29

